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Now  Available! 

The  IC-2330: 

same  features  in 

220  MHz! 


...b  So  Easy  To  operate. 

Introducing  the  IC-3230  Dual  Band  Mobile 


One^Touch  Mobile  Radio 

The  IC'3230  was  designed  for  the  mobile 
FM  er  who  wants  high  performance  and 
ease  of  use.  The  3230  is  a  one-touch 
transceiver  for  the  most  often-used  func- 
tions. It  s  simple  and  safe  to  use  while 
driving.  Main  functions  are  activated 

with  one-touch  action  switches. 

Hold  the  same  button  in  slightly  longer 
to  access  secondary  functions—  no  need 
to  hunt  for  a  separate  function  switch. 

Human  Engineered 

The  colornroded,  illuminated  controls 
and  the  display  are  laid  out  the  way 
people  naturallv  use  radios:  UHF  on  the 
right.  \H¥  on  the  left,  each  independently 
controlled.  And  with  the  optional  Talk- 
Bock  feature,  vour  eves  ne\  er  have 


to  leave  the  road  to  change  freouencies- 
The  3230  s  voice  synthesizer  tells  you 
just  where  you  are!  The  same  option 
works  with  crossband  repeat, 
which  gives  your  DTMF  handheld  the 
range  and  poiver  of  vour  mobile. 
TalkBack  lets  your  liandheld  tell  you 
what  f  reguency  your  3230  is  set  to. 

And,  or  course,  lull-duplex 
operation  means  you  can  use  your 
mobile  with  the  ease  of  a  telephone- 
including  14  memories,  single-button 
autopatcn,  autodial!  ng  and  911  access, 

A  iase  Stotion,  Too! 

ICOM  s  mobiles  aren  t  just  for  the 
road  anymore.  With  the  optional 
PS  45/rS  200  power  supply,  the  fun 
continues!  The  PS45  becomes  a 


docking  station  for  your  3230  to  slip  into 
and  becomes  an  excellent  entn'-le^'el  bast 
station.  Or  buy  one  for  home,  one  for  the 
road,  and  stay  in  touch! 

IC-3230:  A  High-Performance  Packagt 
in  an  EasyToUse  Compact, 

For  Information 
(And  Where  You  Can  Gel  A  Test  Drive!) 

Call 

1-800-999-9877 


COM  Afr^nca  mc .  23a&-1 16lh  Ava  RE, 


mx£M 


CIRCLE  179  ON  HeADER  SERVICE  CARD 


Simply  the  Bes 


FREQUENCY     COUNTERS 


ULTRA  HIGH  SENSITIVITY 


T 
S  INCH  LED  BAR  GRAPH 

Regular  $SSO.  value  !! 


I* 


$169. 


Bar  Graph  counters  are  simply  tfie  best   for 

finding  frequencies,  testing,  adjusting,  repairing  or  beating 
RF  devices.  Superior  sensitivity,  longer  battery  operation, 
high  quality  USA  construction  and  suthcompact  size  are 
just  a  few  of  the  reasons  to  select  a  staf^tbk  counter. 


SPECIAL  UMfTED  TIME  OFFER 

PLEASE  MENTION  THiS  AD  FOR  SPECIAL  PRICE 

STANDARD  FEATURES  FOR  ALL  6  MODELS 

3  to  5  HOUR  BATTERY  PORTABLE  OPERATION 
NI-CAD  BATTEHtES  &  110VAC  ADP/CHARGER  INC. 
1  PPM  TCXO  TIME  BASE  WITH  EXTERNAL  ADJ. 
3  GATE  TIMES.  AUTO  DECIMAL  PLACEMENT 
HOLD  SWITCH  (WORKS  PROPERLY-  NO  GATE  CHG) 
g-taVDC  AUTO-POLARITY  POWER  INPUT 
StarCab™  QUALITY  ALUMINUM  CABINET 
COMPUTER  AIDED  CIRCUIT  DESIGN 
TOP  QUALITY  COMPONENTS  -  SOCKETED  IC's 
COMPATABLE  WITH  MFJ-207/208  ANT.  ANALYZERS 
FULL  YEAR  PARTS  &  LABOR  LIMITED  WARRAf^TY 
DESIGNED  &  ASSEMBLED  IN  THE  USA 


ACCESSORIES: 


#CC'90 
#TA-90 
#P-110 
#M207IC 


BLACK  V1^^YL  CARRYING  CASE 
TELESCOPING  BNC  ANTENNA 
PROBE,  200  MHZ,  IX-tOX 
CABLE  FOR  MFJ-207/208 


$12.00 
12.00 


-h 


SAME  DAY  SHIPMENT 

Orders  &  Information 

305-561-2211 

Orders  only 

800-638-8050 

FAX  305-561-9133 


FACTORY 

DIRECT 

ORDER 

LINES 


f JWTEnAf A  TIOIUAL  INC 


398  NE  38th  St..  Ft.  Lauderdale.  FL  33334 
SELECT  YOUR 


TERMS:  Shupping-handfing  charges  for  Florida  add  $4  -^  \ax, 
US  &  Canada  add  5%  ($4  min  -  $10  majc),  others  add  15%  of 
tolal  COD  fee  $4.  VISA.  MC  or  DISCOVER  accepled.  Prices 
Sl  speoiTicaiicna  sub^t  lo  ohanga  wtthoiH  notice  or  obligalbn. 

POCKET  COUNTER"  TODAY  I 


^^ 


NEW  LOY/ER  PRICES 


1  hlHZ  -  T300  UHI 

QUMiTV  &ECOMOIIY 

(RB>LACES  #1500AJ 

$129 


16-UH3 

1  HHZ  -  1500  MHZ 

ULTRA  HK3M  SBeTTtVITY 

(REPLACES  tISOOHS) 

*$159 


10  HZ  -  2400  MhfZ 
YM-Z  INPUT  -  LO  RANGE 

HfiH  seNSJTA/mr 


*$189 


10  HZ -3600  MHZ 
Nl-Z  WSMT  -  LO  P^M^GE 

heoH  SENSfTivinr 

$250 


1  MhiZ-  1500  MHZ 
ULlWk  HK3H  SCNSmVTTY 

$SPECIAL$ 


1  MliZ>3S00  UHZ 

ULTRA  IIQH  SENSmVTrV 

2  VICH  BAJR  GRAPH 

$265 


CIRCLE  347  OH  P?EADEil  SFfTVICE  CARD* 
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Letters 


Nufntjor  1  on  ycujr  Feedback  card 


Robert  E.  Weimer  W5DP0,  Albu- 
querque NM  4  just  recenlly  booghl  a  2 
meter  handie-talkie.  \n  the  vernacular 
out  here,  I  "jumped  off."  And,  il  was  de- 
]a  vul 

In  the  1950s  I  was  "rocK-bound,'' 
Cry  stats  cost  S3. 99  each  from  Allied 
Radio  in  Chicago.  And,  once  you  got 
youf  rig  cm  the  air  and  standing  by  for 
an  opening  in  traffic,  it  was  wait  ,  ,  , 
arul  wait .  , .  ar>d  wait. 

l^ter  came  the  Citizen's  Band,  with 
23  channels.  Jusl  like  being  rock- 
bound  again,  Wait . . .  and  wail . . .  and 
waiL 

Now  we  have  2  meters  with  re- 
peaters. JmsI  like  being  rock-bourtd^ 
And  it's  virail .  - .  and  wait . .  *  ami  wait 

While  waiting  atter  1  programmed 
the  HX  I  could  listen  to  some  of  the 
conversations  snd  I  was  fascinated 
ttiat  it  seems  the  longer  the  years  ^  the 
less  the  d^ange, 

*Can  you  pass  some  emergency 
traftid?'  "Yes.'  White  waiting  for  the 
emergency  IraRic  to  come,  another  sta- 
tion came  on  the  air  to  gush  how  nice  II 
was  to  meet  at  the  picnic,  what  a  lovely 
time  was  had  by  ali,  and  on  and  on.  i 
wondered  it  the  person  who  was  wait^ 
Ing  for  the  emergency  traffic  to  be 
passed  was  bleeding  unconirollabty^ 
Later,  I  checked  the  Caifboak  and 
found  that  the  gushef  was  an  Extra 
class  licensee — which  sums  up  that 
technical  knowledge  does  not  always 
come  with  common  sense. 

David  Satterfield  WB7VET,  Car- 
son City  NV  I  read  David  Cassidy's 
"Random  OutpuT  column  calling  clutjs 
who  restrict  Technicians  from  using 
ttielr  repeaters  ''prejudiced,''  "self- Inflat- 
ed snobs,"  with  "zeaious  hatred"  and 
"regressive,  bigoted  ignorance.*  He 
agrees  ttiat  it  is  perfeclty  legal  for  tr>em 
to  do  whatever  they  wish  with  their 
eqiiipmeni,  byi  in  the  same  breath  he 
encourages  us  to  go  on  a  witch  hunt 
lor  him  and  ferret  out  these  clubs  and 
their  officers  so  that  they  may  be 
placed  in  the  stocks  of  73's  town 
square  and  exposed  as  evildoers .  de- 
spoiiers  of  amateur  radio!  Whicti  brand 
of  bigotry  and  zealous  hatred  Is  worse, 
his  or  theirs? 

This  is  more  oi  the  *'l  have  rights 
and  you  must  accept  me  as  I  am'*  men- 
tality that  Is  so  prevalent  these  days. 
Which,  when  translaied,  more  often 
than  rx>t  means  "i  want  it  all  whethef  t 
earned  ft  or  not!"  Vm  surprised  that 
some  Tech  or  Movice  hasn't  sued  th« 
FCC  because  ttiey  Testrict  his  freedom 
of  speech  on  SCI  meters!  1  myself  am  a 
Technician.  I  happily  work  code  and 
only  sometimes  use  VHF.  I  would  not 
open  a  vein  if  I  couldn't  use  a  repeater 
because  I  was  a  Tech.  I  might  go  out 
and  get  my  General,  something  that 
lakes  more  effort  tf^an  griping!  1  heard 
of  a  dub  in  my  Novice  days  that  you 
could  join  only  if  you  coold  copy  50 
wpm  or  better.  How  unfair!  How  dare 
these  bigots  not  let  me  join  their  club 
and  use  their  gear?  Didn't  a  study 
show  that  the  inability  to  copy  code 
over  10  wpm  is  due  to  the  right  and  left 


From  the  Ham  shack 

hemisphere's  being  slightly  out  of 
synch?  We're  develop  men  tally  dis- 
abled! My  lawyer  is  salivating. 

Mr.  Cassidy.  the  Constitution  does 
not  guarantee  anyone  happiness.  It 
guarantees  the  RIGHT  to  PURSUE 
happiness,  In  the  private  world  this 
means  you  must  EARN  the  PRIVI- 
LEGES thai  guarantee  happiness.  Anv 
ateur  radio  is  a  hobby.  If  you  want 
more  from  the  hobby  !hen  get  better  at 
It.  If  these  whining  Techs  want  morej 
then  either  upgrade  (effort),  or  join  an- 
other dub  (no  effort). 

CJsvid—When  you  taik  to  me  aboc/l 
tfw  Constitution  you're  pm^cf^ing  to  the 
choir^  but  intolerance  of  bigotry  and 
prejudice  cannot  5e  labeled  btgofry  it- 
sett  i  lirmty  betieve  that  we  are  only 
entitled  to  what  we  earn,  but  that 
doesni  excuse  those  who  consider 
themsetves  'tetter'  because  of  /ace, 
refigion  or  ftcense  class,  ft  we  apply 
your  twisted  hgk:  to  other  foans  of  big- 
otry, your  advice  to  a  black  man  who  is 
excluded  from  a  country  club  ts  for  him 
to  "become  white,"  or  perhaps  women 
should  "become  men"  in  order  to  at- 
tend a  business  funch  at  an  atl-male 
did}.  Your  argument  presupposes  ^hat 
Technicians  are  lesser  beings  and 
Should  be  treated  as  second  class 
hams.  Do  you  feel  the  same  about  oth- 
er races,  retigtons  and  sexes? 

Any  ham  ctub  that  openly  discrimi- 
nates against  cenam  license  classes 
shouki  have  no  f^oblem  with  us  acfrer* 
tiSing  that  fact.  If  they  don't  feel  com- 
fortable with  as  listing  them  as  a  dis- 
criminatory  dub.  then  they  must  Obvi^ 
ousfy  feel  there  is  no  /ustification  for 
their  discrimination.  You  see,  if  you 
shine  a  light  on  a  cockroach  it  runs  and 
hides.  If  they  don't  have  any  qualms 
about  what  they^e  doing,  they 
shoukin't  have  a  problem  wiU>  us  sbsn- 
ing  a  light  or\  them.  Soit^  things  are 
just  plain  wrong  and  discrimination,  for 
any  reason,  is  one  of  those  things  ,  , . 
David  NIGPH 

Dean  Sandedin  N9IU0,  Waykegan 
IL  Well  Wayne,  you  can  take  at  least 
partial  credit  lor  getting  someone  else 
up  end  doing  something  productive: 
me.  After  18  years  Of  repairing  things 
electronic,  miostly  oommercial  two-way 
equipment  and  doing  It  while  working 
for  sometDCdy  else,  l  finally  decided  to 
start  doing  it  white  workir^  for  mysdt« 
as  my  ad  tn  ^Barter  'n^  Buy^  will  attest 
II  finally  sunk  In  after  coming  home 
from  a  local  hamfest  with  a  sick  com- 
puter, the  one  Tm  writing  this  tetter  on, 
and  having  It  up  and  running  the  same 
afternoon.  I  asked  myself  why,  with  alt 
this  experience,  shouldn't  I  be  using  rt 
for  my  own  benefit,  and  for  the  benefit 
oi  those  who  coutd  really  use  it?  Wtfti 
an  the  new  operators.  I  beiieve  compe- 
tent service  will  be  in  demand.  I  wouid 
also  like  to  share  my  experience.  Like 
Wiliard  Shears  W2I0S  (Tetters,"  (Way 
1992).  I  would  like  to  be  abfe  to  teach 
troubleshooting  to  these  newcomers 
Of.  for  that  matter,  to  anyone  else  wtK> 
wouki  care  to  teani. 


I  am  not  a  relative  newfx>mer  to  am- 
ateur radk>.  as  my  call  might  indicate.  If 
you  have  a  '66  Callbook  you  might  find 
my  name  newt  to  WN9UYJ.  True,  there 
IS  a  large  gap  there,  but  t  never  got  too 
faraway. 

About  your  editorials,  Wayne:  They 
aie  wtiat  got  me  to  gel  up  and  get  my 
^dcet  again.  They  are  also  what  got  me 
to  finally  decide  to  take  this  step  in  seif- 
determination.  I  thank  you. 

Josh  Kelly  NONPt,  Ft  Dodge  I A 
During  the  past  tew  months  i  have 
heard  a  number  of  comments  about 
the  language  and  oonten!  of  the  OSOs 
on  HE  This  is  giving  amateur  radio  a 
very  bad  reputation.  This  ts  aiso  the 
reason  I  have  never  worked  HF  and 
probably  never  will  (aside  from  the 
ridiculous  CW  requirement  J, 

I  have  also  heard  about  a  tot  of 
CBers  who  are  MOT  ttcensed  amateurs 
on  10  meters,  running  the  Radio  Shack 
10m  mobiles.  Last  night  I  heard  some- 
thing that  reaily  made  me  mad.  A  cou- 
ple of  Eocal  CBers  who  were  talking  on 
1 0m  mentioned  that  they  were  both  go- 
ing to  Radio  Shack  in  the  morning  to 
buy2mKTs. 

Then  there  was  the  group  thai  I 
heard  about  on  SOm,  A  No-Code  Tech 
was  talking  to  a  group  about  how  he 
had  just  received  his  license  the  other 
day  and  how  he  refuses  to  learn  the 
code.  Basically,  he  was  telling  the  FCC 
wt^re  to  go^  White  I  am  against  code.  I 
DO  NOT  advocate  this  type  of  oper^ 
lion.  Face  It:  The  code  requirement  is 
there  and,  until  this  changes,  we  have 
to  live  with  IL 

As  far  as  the  illegal  use  of  2m  MTs 
is  concerned,  I  think  we  should  have 
some  way  to  limit  the  saie  of  amateur 
gear.  Yes,  il  would  be  a  big  pain  ^  the 
rear  to  have  to  prove  thai  you  have  a  li- 
cense every  time  you  purchase  gear 
from  a  commercial  vendor,  but  there 
are  a  tot  of  other  things  in  the  world 
that  are  an  even  bigger  pain.  Besides, 
it  would  only  take  two  seconds  to  show 
(he  saSesperson  your  ttck^ 

i  can  hear  you  ail  crying  now.  "But 
what  about  new  hams,  those  vtho  have 
passed  the  test  and  are  waiting  for 
their  ticket  to  come  in  the  mall?"  If  they 
have  the  certificate  showing  thai  they 
passed,  then  they  could  purchase 
equipment.  Sure,  people  could  lie,  or 
use  someone  else's  license,  but  It 
would  cut  down  on  the  problems.  1  just 
hope  those  who  aren't  licensed  but 
who  purchase  2m  HTs  decide  to  take 
the  No-Code  test.  It  only  takes  a  week 
or  so  of  studying  to  pass  it. 

Andrew  H  Kllpatnck  WZeA»  West 
Chester  OH  Wayne,  with  regard  to 
the  Baxtar  problem,  you  are  totally  cor- 
rect, of  course,  both  with  respeet  to  the 
FCC  and  the  ARRU 

For  your  information,  after  twice  re- 
questing the  ARRL's  position  on 
KIMAN/IARN  and  then  sending  in  a 
blank  renews  form  which  also  request- 
ed an  answer,  Dave  Sumner  finally 
sent  me  some  two-year-old  QST  cHp- 
pmgs  which  joylully  proclaimed  that  the 
ARRL  was  not  pari  of  the  "controver- 
sy/' The  sad  thing  is  that  I  will  probably 
rejoin  that  operation  just  for  the  outgo- 
ing QSL  byreau. 

As  to  your  suggestkKi  of  generating 
anthlARN  broadcasts  on  frequencies 


frequented  by  Baxter's  mulli-channe 
transmitters:  Thai  should  be  effective 
and  with  just  the  information  we  al' 
ready  have  on  lARN,  several  hours  of 
mteresting  broadcasting  should  be 
possible. 

There  is  one  small  p««blam.  howev^ 
er.  I  believe  that  stich  broadcasts,  in 
order  lo  be  at  ieast  as  iegaf  as  Bax- 
ter's, should  be  made  by  a  legitimate 
amateur  radio  organization.  Certainly  if 
WGI  were  to  sponsor  such  an  organi- 
zation, it  wouid  be  many  times  more  le- 
gitimate than  1ARN.  In  any  case,  \eVB 
say  ttye  organiiaiion  is  called  "NRAl"— 
rwt  to  be  confused  wtlh  the  fv^RA — and 
is  chanered  to  stop  broadcasting  inter- 
ference caused  by  amateurs  on  the 
amateur  bands  (NRAl  =  IMo  Radio  Am- 
ateur Jnterference).  Broadcasts  would 
be^n  prior  to  fARN  dtatribes  and  infor- 
mal nets  would  be  encouraged  after 
each  broadcast  to  discuss  the  iKoad- 
cast  material.  Scheduled  broadcasts 
would  continue  (emanating  from  Maine 
or  New  Hampshire)  until  egomanlacal 
broadcasts  on  the  amateur  bands  are 
voluntarily  discontinued,  or  are  out- 
lawed by  some  attorney- type  political 
^spointee  who  "works^  for  the  federal 
gov^timent 

So  how  about  it,  Wayne?  Would 
WGE  Sponsor  the  amateur  radio  infor- 
mation group,  NRAl?  (As  sponsor,  you 
can  also  select  the  name  of  your 
choice  for  the  organization,)  Please 
say  yes.  and  m  gel  Ihe  lape  recorder 
rolfing  {Vm  beginnfng  to  gel  (hat  broad- 
caster's  sense  of  power  already!)  andj 
start  looking  for  willing  transmitters; 
Down  East,  ( 


Andy--lt  doesn*t  take  much  of  an' 
Ofganization  to  tie  mote  iegitimate  tharf] 
Baxter's  lARN,  which  is  made  up 
largely  of  hi^^s  emsnaitttg  trmn  Bax- 
ter.  A  name?  Hmmm.  LeVs  see ...  we 
might  have  the  Radio  Amateur  interna- 
tional Network  and  RAIN  on  his  pa- 
rade. But  if  you're  going  to  retransmit 
Baxter's  bulletins  you  cart  do  it  as  an 
officml  lARN  news  station . . ,  iimt's  the 
Institute  of  Amateur  Radio  Network.       i 

I  ofiginaily  formed  the  lAR  m  t963l 
because  we  needed  an  official  "organic 
i^ation"  to  contract  for  group  travel.  We 
took  a  group  of  73  amateurs  on  a  four 
of  Europe,  with  hamfests  in  London, 
Paris,  Geneva,  Rome  and  Berlin.  We 
would  have  continued  except  for  the 
ARRL's  fncenlfve  Ucensmg  propts^  to 
the  FCC  which  brought  the  hobby  to  a 
screeching  halt  tn  1964. 

As  the  Secretary  of  the  lAR  I'd  tike 
to  see  cooperating  r^dio  amateurs  im- 
prove Baxter^s  coverage  by  repeating 
his  broadcasts  .  ,  .  at  feast  until  suchm 
time  as  the  fAR  is  able  to  providm 
endless  information  resources  of  its 
own. 

If  Baxters  transmissions  are  tegah 
then  any  repeating  of  them  should  b& 
equally  as  legal .  .  .  with  appropriate 
Identification  as  per  Part  97.  if  our 
transmissions  start  before  Baxter  on 
14-275,  then  KIMAN  mil  fie  mtenttan- 
ally  interfering  with  (fammtrTg)  our  lARN 
broadcasts  if  he  comes  on. 

The  Institute  is  an  honorary  mem- 
bership organisation  with  no  paid  dues, 
so  we*re  not  soliciting  any  dues  or 
donations  .  .  .  only  service  in  the  t 
ong-range  interest  or  amateur  radio 
_ . .  Wayne 
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EVER  SMY  DIE 


Wayne  Green  W2NSD/1 


Thoughts  At  70 

My  wrfe  took  advantage  of  ttie  bar* 
gain  airfares,  so  we  celebmied  my 
70th  birthday  m  Alaska.  Other  than  a 
couple-hour  stopover  in  Anchorage. 
mis  was  rny  first  real  visit  to  Alaska,  so 
I  was  looking  forward  lo  it.  More  aboul 
thai  presentiy. 

There  was  a  chart  lr>  Time  which 
showed  the  life  expectancy  for  people 
according  to  Itieir  birth  year.  It  ttims 
oyt  thai  when  I  was  bom  my  model 
was  scheduled  to  last  an  average  of 
55  years,  so  fm  already  15  years  into 
overtime-  No  wondef  so  many  of  my 
old  Navy  and  college  friends  are  dead. 

Since  there's  no  way  to  gauge  how 
far  this  overtime  thing  can  be  pushed 
and  I  don't  nolrce  Willard  Scott  being 
overrun  with  centenarian  announce- 
menis.  fm  going  to  do  my  best  to  stay 
healthy  and  cause  as  much  trouble  as 
I  c^n  with  wtiat^ver  lime  I've  got  left. 

The  Ketchikan  79  repeater  provid- 
ed a  OSO  with  three  locals;  two  were 
heading  out  of  town  for  the  weekend.  I 
tend  to  somehow  run  Into  things  like 
that,  so  Tm  used  !o  It.  The  chap  I  reaE- 
iy  came  to  visil  Bob  KL7NC.  the  pub- 
lisher of  The  Locaf  Paper,  was  there » 
so  I  was  atl  set 

When  Sherry  asked  iM  was  inter- 
esled  in  going  to  Alaska  I  surprised 
her  with  a  yes.  When  she  asked 
where  in  Alaska,  I  answered 
Ketchikan,  Ketcha-what?  Well.  It  Isn't 
as  well  known  as  Anchorage.  Juneau, 
Valdez.  Fairbanks,  Sitka  and  so  on, 
but  dagnabit.  it's  Ihe  most  visited  ctty 
in  Alaska,  and  that's  where  1  wanted  to 
go.  So  we  went 

We  arrived  there  on  the  evenirtg  of 
my  70th  birthday.  The  next  morning 
Bob  picked  us  up  and  took  us  to  one 
of  the  two  radio  stations  tor  an  inter* 
view.  Then  we  drove  a  block  to  Ihe 
other  station  for  another.  From  there  it 
was  a  two-biocK  drive  to  the  daHy  pa- 
per for  a  third  interview.  I  talked  aboul 
my  new  t>ook,  about  amateur  radio« 
fTHJslc.  and  computers. 

If  you  ever  take  a  cmise  to  Alaska 
yooll  spend  half  a  day  in  Ketchikan.  At 
least  two  crutse  ships  slop  there  every 
day  dynng  the  summer,  so  they  get 
over  300,000  visitors  a  year  as  a  re- 
SLfll.  It's  a  town  of  aboul  13,000  during 
the  summer  and  maybe  5,000  during 
the  winter,  with  the  rest  heading  south 


for  more  daytighl  and  less  raM, 

Rain  is  the  operative  word.  They 
average  atK>ut  six  clear  days  a  year, 
so  1  was  very  lucky  to  have  two  beauti- 
ful sunny  days  for  my  visit.  They  get 
14  feel  of  rain  a  year.  That's  feet,  not 
inches,  I  think  there's  one  place  on 
earth  where  they  have  slightly  more 
rain.  Oddly,  they  don't  get  much  snow* 
The  mam  industry  is  fishhng.  of  course. 
There  are  a  zillion  fishing  boats. 
Ibuh&m  IS  secoTKd.  so  the  downtown 
area  is  almost  wall-to- wait  gift  shops. 

Most  of  Ihe  downtown  is  built  on  pii- 
ings.  There  just  isn't  much  flat  land 
around  there.  Many  houses  are  built 
on  the  sides  of  hills  and  several 
''streets"  are  actually  wooden  stairs, 
The  town  is  atx^ut  two  miles  long  and 
mostly  one  t>k>ck  wide,  runnir^  along 
the  wafer,  it's  on  an  island,  so  the 
ruads  don't  go  very  far.  The  airport  is 
on  a  neighboring  island,  with  a  small 
ferry  connecting  it  to  the  town. 

In  the  afternoon  Bob  organized  a 
reception  at  my  hotel,  giving  me  a 
chance  to  meet  more  hams  and  some 
local  politicians.  In  the  evening  we 
went  to  see  a  mellerdrammer  put  on 
by  kjca*  non-actors,  tl  had  something 
to  do  with  a  ftshennan  who  robbed  ki- 
cal  fish  traps  to  put  tus  daughter  Littie 
Nell  through  school.  Why  the  villain 
wanted  to  marry  her  (she  weighed  in 
at  around  an  eighth  ton)  I'll  never 
know,  She  was  In  Eove  with  a  Dudiey 
Do  right  type  of  chap^  who  apparently 
hadn't  given  any  thought  to  how  much 
it  wouid  cost  to  feed  his  beloved.  Inex- 
plicably, the  play  has  been  running 
summers  for  26  years- 

The  prices  are  about  50%  higher 
than  Seattle,  but  salaries  apparently 
aren't,  A  one-day  visit  about  covers 
things.  This  gets  you  to  the  fish  hatch- 
ery and  the  totem  pole  museum.  Hey, 
that  s  more  than  we  have  for  visitors  to 
Petertao rough.  We've  got  (he  ft^cOow- 
ell  Artist  Colony  and  you're  done.  The 
totem  poles  were  more  interesting.  Ev- 
er the  entrepreneur,  it  made  me  want 
to  get  into  the  totem  pole  business. 
WeH.  tve  row  visited  Alaska  .  ,  .  and 
enjoyed  it, 

My  visit  to  Ketchikan  was  a  won- 
derful birthday  present.  Last  year  we 
went  to  Oriando  and  did  Wait  Disney 
World.  Universal  Studios  and  Epcot.  A 
couple  years  before  we  went  on  a 


mystery  train  roum]  inp  between  New 
York  and  Washington.  We  were  in  a 
dyb  car  with  the  actors  while  they  put 
on  a  murder  mystery,  with  Ihe  audi* 
ence  as  pari  of  the  play, 

At  70  I  get  to  ski  free  at  the  New 
Hampshire  state-ryn  ski  areas.  And 
I'm  drawing  full  Social  Security  bene- 
nts  now.  which  is  crazy,  Olher  than 
that  the  benefits  of  lasting  tfils  k^ng  are 
tew.  It  does  tend  to  bring  up  the  ques- 
tion of  how  much  longer  t  can  last. 
Both  my  folks  lived  to  be  87,  so  i 
guess  my  genetic  structure  is  sound. 
And  when  you  consider  that  my  father 
smoked  until  he  was  around  66,  and 
suffered  len'lbly  from  emphysema  and 
other  smoker's  illnesses  for  the  last 
few  years.  I  might  have  a  chance  to 
beat  his  record.  My  mother  died  of 
Afzheimer's.  If  I  see  even  the  t>egin- 
nings  of  that,  I'll  consult  the  book  Fmat 
Exit.  There's  no  way  I'm  going  that 
route.  Of  course,  if  I'm  able  to  put 
some  fire  under  the  medicat  industry 
and  get  them  to  change  their  whole 
basic  approach  to  illness,  I  could  be 
around  for  a  while.  I  believe  the  key  to 
eliminating  all  illness  is  within  our 
grBsp. 

Bob  and  the  people  of  Ketchikan 
made  our  visit  a  Ireasured  memory. 
We  thank  them, 

A  Packet  Newsletter 

Paul  Straney  N2LSS  has  started  a 
new  packet  newsletter  you  might  want 
to  check  out.  Jssue  #1  shows  a  good 
start,  with  six  pages  The  subscrfptjon 
price  for  this  bi-monthly  is  S7  p>er  year. 
Serxf  Paul  a  buck  for  a  samp^  copy 
(RO.  Box  t67,  Garralfsvitle  NV 
13342), 

Fm  a  huge  believer  in  ham  news- 
letters as  aids  to  the  daveEopment 
of  special  ham  interests.  Back  when 
73  was  first  started  we  tried  to  help 
hamming  grow  with  Sop,  a  VHF 
newsletter,  5-7-9,  a  CW-oriented 
new^etler  and  a  dub  bulletm  support* 
ir^  newsletter  providir^g  mate  ha  I  to 
tm^  dub  r^wsletter  editors  make  their 
newsletters  more  interesting.  Alas, 
these  all  blew  away  when  amateur 
radio  collapsed  in  1964  as  a  result  of 
the  ARRL's  Incentive  Licensing  pro- 
posals    the  rule  changes  they 

proposed  quickly  put  S5%  of  the  ham 
dealers  and  manufacturers  out  of 


business  within  a  year  or  two, 

Tlijs  also  killed  my  growir>g  ham  ki! 
business,  where  we  were  furnishing 
kits  of  parts  lo  help  readers  build  con- 
struction projects  described  in  73.  I 
bought  the  parts  at  Evans  Radio  In 
Concord,  New  Hampshire,  and  put 
them  into  kits  for  the  readers,  passing 
them  along  at  about  my  cost  in  order 
to  help  them  have  fun  buitdir\g. 

So  lef  s  support  all  of  the  special  in- 
terest ham  newsletters  and  help  therrt 
grow.  Help  them  get  advertising  and 
patronize  their  advertisers.  Newslet- 
ters, like  magazines  supporling  any 
new  technology,  provide  needed  com- 
munications between  the  hams  devel- 
oping new  technologies.  They  also 
make  it  possible  for  newcomers  to  the 
Interest  to  come  up  to  Speed  fairly 
easily.  And,  most  important  of  aJl,  they 
make  il  possible  for  entrepreneurs  to 
go  into  business  providing  products  for 
the  new  technology  and  reach  their 
potential  customers  quickly  and  inex- 
pensively. Without  these  start- up  firms 
you  can't  build  a  new  industry. 

When  I  started  publishing  Byt&, 
back  in  1 975.  this  was  my  aim,  I'd  got- 
ten the  concept  from  the  success  Td 
had  in  196S-72  with  supporting  NFM 
and  repeaters  with  my  Repeater  &ul- 
letin,  plus  hundreds  ol  artides  in  73. 
When  the  computer  articles  I  was  run- 
ning in  73  were  so  enthusiastically  re- 
ceived, 1  knew  Byte  was  needed  and 
would  be  a  success. 

So  keep  an  eye  peeled  for  ham 
newsletters  and  support  "em.  Let  me 
^cnow  if  any  interesting  newsletters 
turn  up  that  1  may  not  know  about. 
There  are  a  couple  out  there  being 
published  by  hams  I  consider  crooks. 
I'm  not  going  to  waste  money  with 
lawsuits  t3y  naming  them,  but  you  may 
be  sure  I  vi/on't  be  recommending  em. 
At  my  age  I  don't  need  the  extra  ag- 
gravation. 

A  Fatter  Magazine 

Would  you  like  to  see  ?3  Vmce  as 
thick  every  month?  Well,  so  woukj  we. 
I  krxjw  its  going  to  come  as  a  humon- 
gotis  surpitse  to  some  readers  when  I 
let  the  cat  out  of  the  bag  , . .  the  thick- 
ness of  the  magazine  is  proportional  | 
to  the  pages  of  advertising.  It's  that 
Simple. 

The  time  was  when  75  had  the 
rrK^st  ads  in  the  field.  That  was  before 
IDG  trashed  it,  making  many  major 
advertisers  terminally  angry.  So  why 
did  t  sen  it  in  1983?  Because  I  had  no 
choice,  t  was  faced  with  either  seiling 
my  publishing  company,  together  with 
all  my  magazines,  or  being  forced  out 
of  business  by  either  lOG  or  Ziff . . .  or 
both.  Thai's  what  happens  when  the 
megapubiishers  come  into  a  field. 

So  I  sold  everything  and  started 
fresh,  building  a  whofe  r>ew  publishing 
business.  That  took  a  couple  years.  I 
had  to  hire  and  train  a  new  staff,  gel  a 
new  building^  put  in  new  typesetting 
and  production  systems,  and  so  on.  I'd 
believed  that  I  would  continue  to  be 
the  publisher  of  73  for  lOG,  but  I  soon 
found  myself  locked  out.  They  said  the 

Cofitfnued  on  page  flS 
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KETWOOD  USA  CORPORFTIOM 

COMMUNICATIONS  &  TEST  EOjfiPMENT  GROUP 
PO  BOX  Z2745.  2201  E   Cksminffu^ 
Street.  Long  Beach.  CA  90S01  £745 

KENWOOD  ELECTRONIC^  CANADA  INC. 
6070  Kestrel  Road,  Mississaui, 
Oniario,  Canada  L5T  1S8        1 


KENWOOD 

^^.pacesetter  in  Amateur  Radio 


Kenwood ^s  TS-450S  is  a  triumph 
In  transceiver  technology.  Covering 
oil  nine  HF  amateur  bands^in 
55B,  CW,  AM,  FM  ond  FSK  modes— 
with  powerful  100W  output  (40W 
for  AM),  it's  ready  to  take  the 
lead  in  all  HF  communications. 
Advonced  features— with  the 
opHon  of  odding  a  digital  signol 
processor — give  you  the  edge  in 
performance.  Yet  the  compact, 
lightweight  construction  makes 
it  a  winner  for  DX-peditions, 

•  AlP  system 

Kenwood's  exclusive  AlP  (Advanced 
Intercept  Point)  circuit  ratses  the  receiver's 
intermadti lotion  dynamic  range  to  lOSdB, 
while  lowering  the  noise  floor  level, 

•  Superior  interference  reduction  controls 

IF  shift,  AF  notch,  dual  noise  blankers, 
CW  reverse  mode,  and  pitch  control*  IF 
filter  settings  con  be  stored  in  memory. 

•  Ultra-fine  tuning  (SSB,  GW  ond  FSK 
modes] 

By  engaging  the  FINE  key,  rhe  operofor 
con  tune  precisely  in  IHz  steps,  thanks  to 
the  Direct  Digital  Synthesizer  (DDS). 

•  Automatic  ontenna  tuner  (built-in  or 
option) 

The  internal  antenna  tuner  can  outomat- 
ically  estoblish  the  optimum  match  between 
20  ond  150  ohms  In  the  80  to  10  meter 
bond.  The  optionol  AT-300  automatic 
external  tuner  covers  160-lOm,  and  can 
also  be  used  to  tune  single- wire  antennas. 

•  Optional  digitol  signol  processor 

The  DSP-lOO  provides  signal  modulation 
of  unerring  precision.  In  SSB  operotion^ 
unwanted  sidebands  can  be  effectively 
suppressed^  while  in  CW  mode  the  rise 
and  decoy  times  of  CW  woveforms  can  be 
tailored  for  optimum  clarity- 

The  TS-450S  can  be  computer^controlted 
with  the  optional  IF-232C  and  HomWtndows 
softwore.  See  your  Authorized  Dealer  for 
more  details. 


TS-450S 

HF  Iransceiver 
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Kumber  3  on  yaur  Feedback  cafll 


Atlas  Radio  Returns 

Herb  Johnson  WSQKl,  whose  Innovative 
talents  have  brought  many  firsts  to  ham  ra- 
dio, is  back  in  the  marketplace  once  again. 

Herb  has  revived  his  well-respecied  Atlas  Ha* 
dio  Company  and  has  introduced  a  new  high- 
quality,  yet  budget-priced,  high  frequency 
transceiver  that  just  about  any  ham  can  afford. 
Priced  at  only  $795,  the  AtJas  310  features  a 
hot  receiver  with  exceptional  dynamic  range 
and  a  150-watt  output  transmitter  designed  for 
SSB.  CW  and  digital  modes  such  as  packet 
and  AMTOR  on  all  nine  bands.  For  more  infor- 
mation, write  to:  Atfas  Radio  Co..  1S56  Lower 
Uke,  Cardiff  CA  92007,  or  call  (619)  944- 
9622.  TNX  WBStfink  Report  ff$35,  Octob&r  12, 
1992. 

lARU  Region  2  Meeting 

Formally  Recognizes 

HF  Packet 

The  International  Amateur  Radio  Union 
Region  2  Conference  was  held  in  Curacao 
August  31st  to  September  4th,  1992,  and 
the  decisions  made  will  definitely  have  an  im- 
pact on  the  future  of  high  frequency  fully  auto- 
matic packet  radio  fon/varding  worldwide.  The 
group  adopted  specific  temninology  to  define 
digital  communications  as  follows. 

Digital  modes  (''digimodes')  describe  RTTY, 
AMTOR  and  packet  (including  new  systems 
like  FACTOR  and  CLOVER),  but  not  FAX  and 
SSTV;  "packet  priority'  refers  to  band  seg- 
ments in  which  digital  modes  other  than  pack- 
et are  permitted,  but  may  not  claim  protection 
from  packet.  It  was  agreed  that  CW  remains  a 
permitted  mode  throughout  all  amateur  bands. 
How  to  classify  digital  voice  and  image  modes 
was  left  unresolved  for  the  moment,  as  these 
were  not  burning  issues  and  the  task  at  hand 
was  difficult  enough. 

The  joint  committee  then  recommended. 
and  the  plenary  adopted,  band  plans  for  the 
digital  modes  as  follows. 

80  meters:  3.580-3.635  MHz  digital  modes; 
3.620-3,635  MHz  packet  priority. 

30  meters:  10.130-10.150  MHz  digital 
modes;  10.1 40-1 0.1 50  MHz  packet  priority, 

20  meters:  14.070-14.0995  MHz  digital 
modes;  14.095-14.0995  MHz  packet  priority; 
14.1005-14.112  MHz  CW/phone/  packet 
shared  (note  1  kHz  guard  band  centered  on 
14,100  MHz  for  the  NCDXF  beacon  network). 
This  is  a  great  improvement  for  packet  opera- 
tion, which  under  the  previous  band  plan  had 
been  limited  to  below  14.0995  MHz — a  limita- 
tton  that  had  a  lot  to  do  wrih  RM-7248  being 
shot  down.  The  Region  3  band  plan  has 
shown  packet  to  14.112  MHz  since  1988.  and 
the  Region  1  band  plan  has  followed  suit  only 
since  May  of  this  year. 

17  meters:  18.100-18.110  MHz  digital 
modes;  18.105-18,110  MHz  packet  priority 

15  meters:  21.070-21.125  MHz  digital 
modes;  21.090-21.125  MHz  packet  priority 

12  meters:  24.920-24.930  MHz  digital 


modes:  24.925-24.930  MHz  packet  priority 

10  meters:  28.070-28.189  MHz  digital 
modes;  28.120-28.1 69  MHz  packet  priority, 

Becayse  of  widely  differing  patterns  of  us- 
age, the  joint  committee  was  unable  to  come 
up  with  a  plan  for  40  meters  that  everyone 
could  agree  to.  But  there  was  a  compromise 
proposal  offered  by  Ecuador.  Under  the  com- 
promise. 7,040-7.050  MHz  would  be  used  for 
International  packet"  while  7.100-7.120  MHz 
would  be  available  for  packet  use  within  Re- 
gion 2. 

There  will  be  some  problems  implementing 
this  40  meter  approach.  Novice  activity  and 
the  200-watl  power  limit  that  applies  to  this 
segment,  but  we  viewed  it  as  a  step  in  the 
fight  direction  and  did  not  object  to  adoption  of 
the  compromise  by  the  plenary.  TNX  Jerry 
WHfiamson  KC6LHA;  Westfink  Report  m35, 
October  12,  1992. 

HF  Digital  Accord  Reached 
in  Pallas 

Representatives  of  those  amateurs  us- 
ing unattended  tow-band  forwarding  under 
the  STA  met  with  the  American  Radio  Relay 
League's  Digital  Committee  in  Dallas  to  see 
if  an  agreement  could  be  worked  out, 
which  would  result  in  a  proposal  to  the 
FCC  to  allow  continued  operations  after 
the  current  STA  runs  out  The  present  Spe- 
cial Temporary  Authority,  issued  by  the  FCC  to 
demonstrate  tfie  practicality  of  such  a  system, 
is  scheduled  to  expire  December  31  st.  Since 
the  ARRL*s  position  was  to  tile  for  "semi-unat- 
tended" operation,  Ihe  packet  wizards  protest- 
ed loudly  that  such  a  rule  cliange  in  place  of 
the  STA  would  kill  the  utility  of  the  network. 
The  following  is  the  ARRL  press  release  is- 
sued September  29, 1992: 

On  September  26  the  ARRL  Digital  Com- 
mittee met  in  DaffBS  with  five  representatives 
of  the  present  HF  automatic-fofwardlng  STA 
networks,  to  discuss  ways  to  continue  tfie  ex- 
is^ng  forwarding  networks  while  protecting  the 
interests  of  other  users  of  the  bands.  The  par- 
ticipants noted  the  tARU  Region  2  digital  band 
plan  which  was  adopted  September  4  in  Cura- 
cao. This  international  agreement  opened  the 
door  to  reconsideration  of  recent  recommen- 
dations of  #ie  Committee  to  Hie  ARRL  Board 
of  Directors. 

The  committee  mcommends  that  the  part  of 
the  I  ABU  Region  2  band  plan  providing  for 
digital  forwarding  be  incorporated  into  the  U.S. 
regulations.  The  ARRL  board  will  consider  this 
recommendation  as  a  potential  petition  for  rule 
making  to  the  FCC,  The  committee  aiso  rec- 
ommended that  the  ARRL  fequest  an  exten- 
sion of  the  current  STA  for  ^e  period  during 
which  new  rules  are  under  consideration. 

In  concert  with  the  recommendatkyn,  which 
would  allow  automatic  operation  while  provid- 
ing rules  to  protect  nonautomatic  users  of  the 
bands,  the  group  formulated  a  tentative  volun- 
tary band  plan  for  the  digital  parts  of  the  MF 
and  HF  bands,  interested  parties  are  encour- 
aged to  comment  on  the  tentative  band  plan, 


which  will  be  made  widely  available. 

The  participants  agreed  that  the  changing 
nature  of  the  digital  state  of  the  art  requires 
that  periodic  review  of  national  and  interna- 
tionat  band  plans  be  made.  The  committee 
pledges  to  work  with  alt  segments  of  the  digital 
community  to  suggest  such  changes  to  the 
band  plans  as  may  tm  needed  in  the  future. 

TNX  Westlink  Report  ^35.  October  12, 
1992;  ARRL  Bulletin  93. 

Cited  for  Language 

The  FCC  has  cited  an  amateur  for  "inde- 
cent  speech"  on  the  20  meter  band.  On 
Septemt>er  23  the  Commission  announced  a 
Notice  of  Apparent  Uability  (NAl)  for  $2,000 
had  been  sent  to  Allen  Burton  KA4URC  of 
Hombeak,  Tennessee,  alleged  for  willful  viola- 
tion of  FCC  Rule  97,1 13(d),  which  prohibits 
transmission  of  indecent  words  and  language 
on  amateur  radio  stations. 

Burton.  60,  is  a  General  class  licensee.  Ac- 
cording to  the  NAL,  on  the  afternoon  of  June 
29,  1992,  the  Commtssion's  Kingsville,  Texas, 
office  monitored  a  conversation  on  14.300 
MHz  which  included  KA4URC.  "We  find,"  the 
NAL  said,  '1hat  the  words  and  language  trans- 
mitted are  indecent  within  the  meaning  of  Sec- 
tion 97J13td)  and  prevailing  Supreme  Court 
and  Commission  precedent." 

"We  find  that  the  transmissions  describe 
sexual  ads  and  organs  in  a  patenlfy  offensive 
manner  and  go  well  beyond  what  an  average 
adult  person  in  any  community  would  consider 
to  be  worthy  of  protection,'  the  Commission 
said. 

The  NAL  said  one  of  the  Commission's 
goals  is  to  "protect  children  from  exposure  to 
sexually  explicit  communications  over  the  air* 
waves/  and  noted  here  that  "the  transmis- 
sions were  made  in  the  summertime  in  the  af- 
ternoon when  there  is  a  real  likelihood  that 
children  are  listening,'  An  ARRL  survey  of 
yoyng  radio  amateurs  was  used  as  corrobora- 
tion. 

Burton  was  fined  less  than  the  $5,000  that 
Commission  guidelines  would  have  allowed 
because  it  was  his  first  offense  and  because 
he  Is  an  individual  rather  than  a  corporation 
(such  as  a  broadcast  radio  or  television  sta- 
tion). Burton  has  30  days  in  which  to  pay  the 
fine  or  to  explain  why  it  should  be  reduced  or 
not  imposed,  TNX  The  M.A.R.C.  News,  Octo- 
ber t992. 
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, , ,  to  all  our  contributors!  You  can  reach 
us  by  phone  at  (603)  924-0058,  or  by  mail 
at  73  Magazine,  Route  202  North,  Peterbor- 
ough NH  03458.  Or  get  in  touch  with  us  on 
CompuServe  ppn  70310,775:  MCI  f^air 
'^WGEPUB'':  or  the  73  BBS  at  (603)  924*9343 
(300-2400  bps),  8  data  bits,  no  parity,  one  stop 
bit,  News  items  that  don't  make  it  into  73  are 
often  put  in  our  other  monthly  publication,  Ra- 
dio Fun.  You  can  also  send  news  items  by 
FAX  at  (603)  924-9327, 
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Low  Cost  GaAsFET 

PREAMPS 


LNG-D 

ONLY  $59 

FEATURES: 

•  Very  law  noise:  0  7dB  vhf,  0.8d6  uhf 

•  High  gain:  1 3 -20d6,  depends  gn&sq 

•  Wtde  dynamic  range  -  resist  overtoad 

•  Stable:  tow-tee<a*ack  djjai^ate  fET 

"Spoc^  OMtttg  mngm  2&^  46-56.    13?-132, 

LNW-(") 

MINIATURE 
PREAMP 

OHVf  $29  km  $44  wiridatfistHf 

•  GaAs  FET  Pfea^p  stmilar  to  LNG  ex- 
cept designed  for  \om  cost  A  smaiJ  size 
Only  5/8"W  k  1-5/8'L  x  3/4'H  Eas*iy 
mounts  in  many  radios. 

*Shc^    tuning    mnge:    S^^dSj,    ^5-Sib    ^-90. 
9Q-J2Q,  120-1$0.  1SQ-3W.  200-270.  4W-5QOMHZ. 


ACCESSORIES 


^-^ 


LNS-(*) 

IN-LINE 
PREAMP 

ONLY $89  kA,  $1  1 9  «ir«ci&t««iMi 

•  GaAs  FET  Preamp  with  features  smi^ar 
to  LNG  series,  except  aulornaticaily 
twitches  out  of  line  during  transmit 
Use  wtdn  base  or  mobile  transceivers  up 
!o  25W-  Tower  nriounting  brackets  ind. 

'  Tufting  fafUge    J20- 175.  200-240.  Hf  40(1-  5QQ. 

HELICAL  RESONATOR 
PREAMPS 

•  GaAs  fET  preanips  with  3  or  4  section 
rieiical  resonaiors  reduce  intermod  ^ 
cros««band  irrlefference  m  cntical 
appiicatiorts.  model  HRG-(  *  >, 
SBO  vhf,  $iW  uht      *Sfi&cify  hMmg  tmrigs: 

:4£-  tsa,  tSO-1^  fti^-r^^  £73-2^  4ZQ^m 


RECEIVING 
CONVERTERS 


Low  noise  convarters  to  receive  vh!  and 
uht  bands  on  a  lOM  receiver. 

•  Kit  less  case  $49,  kit  w/case  &  BNC 
lacks  $74,  w&t  In  case  $S9. 

•  mpLTt  ranges  avail:  50-52. 13S-138. 

144-146.  145-147.  146-14a.  220-222, 
222-224  MHz,  432-434.  435^37, 
435  5-*37.5.  and 439.25  (to  chan  3). 


TRANSMITTING 
CONVERTERS 


k^m."^ 


XV2  for  vhf  and  XV4  for  uhf .  UqM$  1p 
convert  10M  sab,  cw.  tm,  etc  to  2M.  220, 
222.  432.  435.  and  aiv.      1W  output 
Kit  onfy  $B9.  PAs  up  B3  45W  availabSe. 


NEW 


OVR-1    OfGlTAL    VOICF 
RECORDER  Mod 

Primarity  a  voice  ID'er 
for  repeaters  May  also 
be  used  as  a  content  CQ  caller  or  as  a 
"radio  notepad"  to  record  up  lo  20 
seconds  of  recsjved  transmtssions  for 
Instant  fecalJ.  Aa  a  repeater  ID'er,  it  will 
record  your  voice,  using  either  the  built- 
in  microp^»one  or  an  external  mic  II  can 
be  used  with  almost  any  repeater  COR 
module,  As  a  contact  callef»  >rou  can 
record  a  message  or  ev^i  several  mes- 
sa^s  and  pl%  tfiem  through  your 
transmitter  at  the  press  of  s  switch  As 
a  radio  notepad,  you  car*  keep  fi  wired 
to  the  audio  output  of  a  receiver  ready 
to  record  up  to  20  seconds  of  anything 
you  mighl  want  to  recall  later  Play  it 
back  as  many  times  as  you  like  through 
a  small  external  speaker  (Call  for  more 
infomialion.) ..kit $89,  w&lS139 

TDa  SUBAUDiBLi  TONE  DECODER/ 
ENCODER     Adji^table  for  any  torie 
Designed    especially   for    repeaters, 
wiih  femote  oDnt/ol  activale/deactfvaie 
provisions      kit  $29,  wired  &  tested  $69 

V — ^ -• — =^ »»*^ ^ 

COR-a  REPEATER  COf^TRQLLER. 
Features  adjustable  tail  and  tirre-out 
timers,  solid-state  relay,  courtesy  beep, 
and  local  speaker  amplifier  ..„.,..  kit  $49 

CWID     Diode  programmed  any  tEme  fn 

the  field,  adjustable  tona,  spe^d,  and 
timer,  logo  with  COR-3 kit  $59 


coR-4.  Complete 
on  one  board  for 
CMOS  logic  for  low 
Marty  new  feature 
rned.  specify  caJI  ... 


COR  and  CWJD  all 

easy   construction. 

powef  consumptkifi. 

EPROM  pfogtam- 

....  kit59d.watSl59 


TD'2  TOyCH'TONE  DECODERJCON- 
TROLLER-  Full  t6  digits,  wth  toll-call 
resirictor,  pfogrammable-  Can  turn  5 
functions  ontoff.  Great  for  selective  cali- 
ing,  too?  KJi  $69,  wired  &  tasted  $149 

^*^  ^  TD-4  SLLECTIVE  CALL- 
ING Module  Economy 
touch4one  decoder  with  1 
latching  output  Primarily  designed  to 
mute  spe^er  unt^l  someone  calls  you 
by  sending  4-digit  tt  signal  but  may  aiso 
t'^  used  to  turn  on  autefiaicl)  or  other 
aevice ....,.,...,„....  tot  S49.  wSt  $S9 

A  P  3  AUTOPATCH.  Use  with  above  for 
repeater  autopaich  Reverse  patch  and 
phone  line  remote  control  are  std. 
»..M......kit  SB9,  wired  &  teslsd  $149 

AP^2  SIMPLEX  AUTOPATCH  Timing 
Board.  Use  with  above  for  simplex 
Operation  using  a  transceiver        kit  S39 


^202  FSK  DATA  MODULATOR. 
Run  up  to  1200  baud  digftal  signals 
through  any  fm  transmitter  with  full 
handshakes.  Radio  link  computers, 
ietemetry  gear,  etc ..Hit  $49,  w&t  $79 

OE-a02  FSK  DEIWOOULATOR.  For 
receive  end  of  link.  kit  $49,  w&t  $79 

^00  BAUD  DIGITAL  RF  LINKS.  Low- 
cost  packet  networi^ing  system,  consjst- 
tng  of  MO-96  Modem  and  speoai 
vefstorts  of  oi*^  144.  220  Of  450  MH2  FPvl 
Transmrtters  and  Receivers.  Interface 
dtrecUy  with  most  TNCs.  Fast,  dtode- 
swrtcfted  PA's  output  1 S  or  SOW 


Buy  at  low,  factory-direct  net  prices  and  save! 
For  complete  info,  call  or  write  for  free  catalog. 

Send  $2  for  overseas  air  maif. 

Order  by  mail,  fax,  or  phone  (a-iz  am,  is  pm  eastern  timej 

Min.  S5  S&H  charge    tor  nrst  poui^d  plus  addl  welghr  &  insurante. 

Use  VISA,  Mastercard,  check,  or  UPS  C.O.D, 


Real-Speech  Voice  ID  Option  Availat}le  With 
DVR-1  Digital  Voice  Recorder  Shown  At  Left! 

REP-200  REPEATER 

A  microprocessor-controlled  repeater  with  autopatch 
and  many  versatile  dtmf  control  features  at  less  than  you 
might  pay  for  a  bare-bones  repeater  or  controller  alonel 

We  dont  skimp  on  rf  modules,  either!  Check  the  features  on  H144 
Receiver  below,  for  mstance:  GaAs  FET  front-end,  helical  resona- 
tors, sharp  crystal  filters,  hysteresis  squelch. 

Kit  $1095;  w&t  only  $1295! 

Voicm  m  Option  $139. 


Other  models  avaifable: 

BEP-200V  Economy  Repealer,  As  above,  except  uses 

COH-4  Controller  without  DTMF  control  or  autopatch,  Kit  only  $795,  w&t  $109S. 

REP-200N  Repealer  with  no  controller.  For  use  with  extarnal  controller, 
such  as  those  made  by  ACC.  Kit  only  S695,  w&t  $995. 
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•AvaitotSlfl  lor  the  50-54.  143-174,  213- 
233,  420-I75.  902-928  MHz  bands. 

•FCC  fype  acceptsci  for  coffim&x^at 
service  (hf-band  artcf  uhfi. 

•  Rugged  excitef  and  PA.  designed  for 
continuous  duty. 

•  Power  out  20W  50-S4MHz;  1SW  (2SW 
Option  avail)  143-1 74MHz;  15W  213- 
333  MHz;  10V^  Uhf;  10W  S02-92BtJIH2. 

•  Available  add-on  PA's  up  to  100W. 

•  Six  cDurtdsy  t}&ap  types,  including 
two  pleasant  multi-ton©  bursts. 

•  open  or  dossd  access  autopatch, 
tollman  restrict  autoniisconnecL 

•  Revefse  Ayiopatcn,  two  types: 
auto^answef  Or  ring  lone  on  the  air. 

•  Pulse  (ratary)  cfiat  Opl>On  avQiable^ 

•  DTMF  CONTROL:  Over  45  functions 
can  be  controltect  by  dtmf  command. 
4'dtgit  control  code  for  each  function. 


•  Owner  can  inliJ&it  autopatch  or  re- 
peater, eriab^  ertner  op^  or  dosetf 
access  for  repeater  or  autopatch,  anct 
enable  tol  ca*s.  revefse  paieh,  ker- 
cfKjnk  liter,  site  atarm,  aux  rcvr,  and 
other  options- 

•  Cw  speed  and  lone^  beep  cfelay  tail 
rimer,  and  courtesy  beep  type  can  be 
changed  at  any  time  by  own^r  pass- 
word protected  dtmf  commands. 

•  Auxiliary  receiver  input  for  control  or 
cross  linking  repeaters. 

«Many  Hyiltnn  diagnosUc  and  testing 
furx^iions  us^rhg  micropfocessof. 

•  Cokx  coded  leds  indicate  status  cf 
all  maior  luictjons. 

•  Welded  rt-tight  partitions  fotmt^bm* 
pa*  recerver,  and  oontroUer. 

•3Vi  inch  aJiiminum  rack  panel,  frnished 
In  eggshett  white  and  black. 


XMTRS  &  RCVRS  FOR  REPEATERS,  AUDIO 
&  DIGITAL  LINKS,  TELEMETRY,  ETC. 


Also  availoble  in  rf- tight  enclosures,  and  wrifh  dato  modems. 

FM  EXCITERS:  2W continuous 
duty    TCXO  &  j;tal  oven  option  ^ 
FCC  type  accepted  for  com't 
high  band  £  uttt 

•  TA51   50-54.  1^3-174,213-233 
MHz.„kitSl09.  W&I$189. 

-  TA451;  420475  MHz 
...kUS109,  w&t$ie9 

•  TA901:  902-928  MHz, 
(0  5WOUI)  W&IS219 

•  VHF  &  UHF  AMPURERS. 

•  For  fm,  ssb,  aiv   Output  levels  from 
TOW  tD  100W   Several  models  starting  at 

FM  RECEIVERS: 

-  R144/R220  FM  RECEIVERS  for  T43-t74 
Of  21 3-233  MHz    GaAs  FET  front  end, 
0  ISuV  sensjiivity''  Both  crystal  &  ceramic 
if  filters  plus  helical  resonator  front  end 
for  e?(ceptionai  setectivity.  >lOOdB  at 
±12kHz  (best  available  anywheraf) 
Flutter-proof  hysteresis  squelch,  afc 
tracks  drift,   ,,,k(t  $149,  w^t  $219, 

•  R4S1  FM  RCVR.  lor  420^75  MHx 
Similar  \o  above.     .  ,kit  $149,  w&t  $219. 

•  R901  ¥U  RCVR,  for  902-92eMHz 
TripleconvefSJ^on,  GaAs  FET  front  end 
„S169.  w&l$249 

.  R76  ECONOMY  FM  RCVRfef  ^-30,  50^54,  73-76,  143-174.  213^233  MHz, 
wj'o  neiicai  res  or  afc       K«ts  5129  wSt  S219 

-  R137  WEATHER  SATELLITE  RCVR  for  137  MHz   Kit  S129  w&t  S219- 
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amironics,  inc. 

6S-D  MOUL  RD.  —  HILTON  NY  14468-9535 
Phone  716-392-9430  —  fax  716.392-9420 
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The  Techno- Whizzy  1,  Part  I 

Build  a  direct  digital  synthesis  (DOS)  radio. 

by  John  Welch  N9JZW 


I've  grown  tired  of  ihc  same  old  designs  be- 
ing rehashed  over  and  over  again.  I  wanted 
something  new,  something  sluic-of-the-an. 
but  my  wallet  balked  at  paying  over  $2,000 
for  a  new  rig.  Nobody  offered  a  cheap  Direct 
Digital  Synthesized  (DOS)  radio  but,  folks,  ii 
ts  not  only  possible  to  design  one.  it  is  both 
fun  and  easy. 

No,  it  doesn't  have  ail  the  bells  and  whis- 
tles yet.  What  it  does  offer  is  a  chance  lo 
build  a  DDS  radio  of  your  own,  for  a  lot  less 
than  buying  a  whole  new  rig.  li*s  modular,  so 
as  I  (or  you)  design  new  lx>ards  they  can  be 
added  to  the  baste  unit  without  throwing  out 
all  your  work.  I  call  It  the  TW-l ,  for  Techno- 
Whizzy,  model  L 

The  TW-l  is  a  modular  multfband  CW 
QRP  transmitter,  using  a  new  Direct  Digital 
Synthesis  (DDS)  chip  from  Qualcomm  (1055 
Sorrento  Valley  Rd..  San  Diego  CA  92121; 
Tel:  (619)  597-5005).  It  has  11  diode-pro- 
grammable channels  and  one  dip  switch  vari- 
able frequency  channel,  and  it  puts  out  2 
watts  from  1  MHz  through  213  MHz  (ihat*s 
160  meters,  80  meters,  40  meters,  30  meters, 
20  meters,  17  meters  and  15  meters,  FULL 
COVERAGE,  plus  many  MARS  and  CAP 
bands  to  boot).  WiOi  some  modifications  to 
the  amplifier  stage  ii  can  even  cover  the  1750 
meter  Experimenters  Band.  Tm  planning  to 
eventually  add  a  receiver  board,  a  linear 
amp,  a  doubler  to  get  full  HF  coverage,  a 
digital  signal  processor  to  handle  SSB  and  a 
digital  frequency  display  with  keypad  input. 

Instead  of  a  VFO,  the  heart  of  this  trans- 
mi  iter  is  ihe  new  Q2220  DDS  chip  from 
Qualcomm.  It  runs  at  55  MHz  clock  input, 
and  has  a  24-bit  phase  accumulator.  In  En- 
glish, this  means  that  the  minimum  frequen- 
cy change  is  55,000,000  /  2=4  (two  raised  to 
the  24th  power),  or  just  about  3  hertz.  Above 
l/8ih  the  clock  frequency,  the  quality  of  the 
output  signal  fails  off,  but  light  filtering  can 
remove  the  harmonics.  Between  1/3  and  1/2 
the  clock  frequency  is  the  maximum  output 
frequency  you'll  get  without  a  fot  of  fancy 
filters.  Fve  designed  the  TW-l  to  run  at  any 
frequency  from  3  hertz  to  over  21  MHz  in  3 
Hz  steps  while  maintaining  a  decent  sine 
wave  output  to  the  amplifier,  With  the  addi- 
tional filtering  after  the  amplifier,  it's  FCC 
legal — the  spurious  emissions  arc  all  more 
than  30  dB  down  as  measured  on  a  spectrum 
analyzer. 

How  It  Works 

The  frequency  is  set  using  pull-up  resistors 
and  diodes.  The  input  to  the  02220  chip  is 
binary  (don*t  panic — Fll  explain  this  later), 
with  I 's  being  a  5-volt  input  and  O's  being 
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Photo  A.  The  TechnoAVhizzy  /  DDS  transmitter 


Photo  B,  The  TW*{  DDS  transmitter  consisis  of  three  separate  PC  hoards.  The  RF  amplifier 
is  shown  on  the  left,  the  diode  matrix  for  frequency  selection  is  shown  at  the  upper  right  and 
the  DDS  symhesizer  hoard  at  the  lower  right. 


grounded  inputs.  There  is  a  line  of  puN-up 
resistors,  one  for  each  input  line,  and  a  place 
10  install  pull-down  diodes.  When  you  select 
a  channel,  it  grounds  ihe  cathode  end  of  that 
row  of  diodes,  pulling  those  lines  low. 

The  Q2220  reads  the  input  lines  from  the 
frequency  selection  board  55  million  times  a 
second  (once  per  clock  cycle),  and  adds  that 
value  to  its  current  value  in  the  phase  accu- 
mulator. (If  the  result  is  larger  than  2^4^  it 
subtracts  2^^  from  it  to  keep  the  phase  angle 
between  0  and  2^^).  This  number,  expressed 
as  3  percent  of  2^^*^  tells  the  DDS  how  far 
around  a  circle  it  currently  is.  Ii  then  calcu- 
lates the  sine  at  that  position^  and  outputs  the 
sine*s  value  to  the  DigitaJ-lo-Analog  Con- 
verter (DAC). 

The  DAC  then  lakes  this  value  and  trans- 
lates it  into  a  voltage  between  DC  and  1  volt. 
At  this  point,  the  signal  doesn't  look  like  a 


sine  wave^ — it  looks  like  a  staircase  with  up 
!o  256  steps  built  on  a  sine  wave.  To  remove 
the  "staircase*"  the  signal  is  passed  through  a 
seven-pole  low-pass  filter  that  cleans  it  up. 
The  now-clean  sine  wave  (at  2  milliwatts)  is 
sent  lo  a  low-level  class  A  linear  RF  amplifi- 
er 

If  the  key  is  on,  power  is  applied  to  the 
class  A  driver  amplifier,  which  then  ampli- 
fies the  signal  to  80  milliwatts  and  passes  it 
lo  the  final  amp.  The  final  runs  class  A  also. 
for  maximum  linearity  (after  alL  if  you've 
gone  through  all  the  trouble  of  making  a 
clean  sine  wave,  why  mess  it  up  with  a  non- 
linear amp?).  The  final  outputs  2  watts  into  a 
50-ohm  load  (either  a  dummy  load  or  your 
antenna)* 

Switching  to  another  frequency  is  easy; 
just  turn  the  channel  knob.  The  DDS  chip 
reads  the  new  value,  and  starts  all  over  from 


New  C5608DA  True  Twin  Band  Mobile  Transceiver 
Control  the  C5608DA  completely  from  its  remote  microphone 


REMOTE  MICROPHONE 
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ER  KEY  FEATURES: 

Iftbeatable  OlSSuV  sensitivity. 

Q  Watts  out  on  2M,  40  on  TOcm.  IQW  Mill  and  3W  U. 
Eight  kinds  of  seen,  Including  scan  for  correct  CTCSS. 
Industry  standard  DTMF  pagmg  and  code  squeJch. 

lepeater  mode  plus  Full  Duplex  Cross  Band  Op. 
Impressive  display  and  logical  operation. 
Separate  Volume  and  SqiielcK  controls  for  iach  band. 
Automatic  mute  gives  priority  to  one  band. 
Built  in  CTCSS  Encode  Decode. 
Much  more... 


i*f. 


40  MEMORY  CHANNEIS 


BROAD  RX  FREQUENCY  COVERAGE:  VHF  RX  115  MHz  to  180  MH2  (witti 
less  than  O.ISSuV  sensrtivrty  for  12DB  SINAD  between  130  and  1^  MHz 
typical,  spec  guaranteed  in  ham  bands  onlyK  Plus  incredible  UHF  RX 
capabfltty  of  328  MHz  to  500  MHz!  Supplied  TX  is  Amateur  Bands  only. 
but  can  be  modified  for  MARS  &  CAR  proof  of  participation  is  required. 


For  more  informadiin  an  this  and  athtr  STANDARD  producis.  dontacl  yaiir  negrest  STAND AfiD  iTealetf. 
Sites  if  tcations,  firicfl  end  lea  I  urns.  ar<r  iiibjecl  to  chango  wiiNout  obliguiiDn  w  notice. 

Siartdnfd  AiriBt«ur  Radio  Products,  Inc.  

PO  Box  484iC 
Nilffii.  Ml^nais  SOMR 

CIV7C1£  122  QH  READER  SERVICE  CARD 


Xy  STANDARD 


iliere-  It  lakes  six  clotrk  cycle?^  for  ihis 
change  lo  be  seen  at  the  driver  stage,  which 
is  about  120  ns — so  fas!  it*s  efTeciivcly  in- 
sianiancous.  There  are  no  adjustments  to 
tweak,  no  guessing  where  you  arc — ^just 
dick  and  you*re  there,  Thai*s  the  joy  of  a 
digital  rig! 

How  to  Set  the  Frequency 

Okay,  now  for  the  hard  part — ^maih!  With 
the  simpte  setup  this  rig  has,  you  do  have  to 
do  some  pencil  work.  It's  not  hand,  and  you 
can  even  cheat  two  w^ays — (Ve  included  a 
tabk  of  several  siandard  QRP  frequencies 
and  there's  BASIC  source  code  for  a  pro- 
gram to  compute  the  frequency  if  you  have  a 
computer. 

Keep  in  mind  that  iJicrc  is  a  difference  be- 
tween repeatability  and  absolute  accuracy. 
This  rig  is  repeatabi& — a  channel  is  always 
on  ihe  same  frequency  it  was  Jasi  time.  It  can 
also  be  accurate,  but  youMl  have  to  measure 
ihc  output  frequency  of  your  particular  oscil- 
lator. Mine  was  55.001  MHz  or  so  at  room 
temperature,  if  you  want  accuracy,  use  your 
exact  oscillator  frequency  instead  of  55  mil- 
lion in  the  following  cakutaiions.  Note:  The 
labk  was  designed  using  55  million — it'll  be 
close  ID  the  correct  frequency  and  repeat- 
able,  but  not  absolutely  accurate. 

Remember  earlier  where  I  said  the  DDS 
has  a  24'bil  phase  accumulalor,  and  runs  at 
55  MHz?  The  size  of  a  siep.  then,  is  55  mil- 
lion divided  by  2^-*.  To  gel  the  radio  on  your 
desired  frequency,  divide  your  frequency  by 
that  step  (55000000/16777216,  or 
3.2782555).  Convert  this  number  to  bina- 
ry— use  a  scientific  calculator  computer  or  a 


Figure  i.  Block  diagram  of  ihe  TW-I  DDS  transminer  a'rcuiL 


13-ycar-old  computer  nul  for  ihis.  The  num- 
ber must  have  23  digits — if  you*rc  short  a 
few.  put  0*s  at  the  LEFT  side  until  you  have 
23  digits. 

Pick  an  unused  switch  position  and  find 
the  line  of  holes  for  that  channel  (they're 
numbered  starting  from  Fl  at  the  ribbon  ca- 
ble back  to  Fl  1  near  the  resistor  packs). 
Counting  from  left  (nearest  the  power  sup- 
ply) lo  right,  at  every  place  you  had  a  0  put 
in  a  diode  (IN9l4s  will  work  fine)  with  the 
cathode  (the  banded  end)  in  ihe  air  and  the 
anode  through  ihe  hole.  Leave  any  spot  that 
had  a  1  empty.  Run  a  wire  tying  all  the  cath- 


odes together,  and  run  that  wire  into  the  hole 
nearest  the  silk-screened  "R?"  label  for  thai 
channel.  When  you  switch  the  channel  se- 
lector to  that  channel,  ihc  diodes  conduct^ 
pulling  those  lines  to  ground.  The  lines  with- 
out diodes  remain  at  5  volts. 

For  example;  If  you  want  to  sei  the  TW-l 
to  7.040  kHz  on  channel  I,  lake 
7040000/3.278555  =  2147483.  Converting 
this  to  binary  gives  you  010  0000  1 100  0100 
1001  01 10.  You  would  put  a  diode  in  holes 
1 .3 AS ,6J,V0, 1 1,12,1 4,1 5 J  7. 1 8.20  and  23. 
(Sec  Figure  6  for  details).  If  you  wanted  this 
frequency  on  the  DIP  switch  channel  (chan- 
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Figure  2.  Scfu'mmic  diagram  of  the  DDS  VFO  board. 
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MFJ  halfwave  vertical  Antenna 


6  bands:  40,  20,  15,  10,  6,  2  Meters 

Operate  40,  20,  15,  10,  6,  2  Meiers  with  this 
-^j-I796  ground  independent  halfivave  vertical 
enna  —  no  radials  or  ground  ever  needed! 
;t's  only  12  feet  high  and  has  a  tiny  24  inch 
Hprint!  You  can  mount  it  anywhere  from  ground 
*el  to  the  top  of  a  tower  —  on  apartments, 
idos,  small  lots,  even  on  a  moiorhome.  You  can 
;e  it  anywhere  —  vacations,  tleld  day, 
(-pcdition,  camping,  nearly  anywhere  you  go, 
Frequency  selection  is  fully  automatic  --  there  are 
moving  parts,  nothing  to  adjust  --  all  you  do  is 
nsmit.  It  handles  up  to  1500  watts  PEP.  You'll 
>rk  your  share  of  DX  because  its  low  angle  of 
iiaiion  really  reachs  out  and  brings  in  DX* 
During  a  contest,  you'll  love  being  able  to 
ickly  work  one  station  after  another  from  alJ 
ections  because  of  its  omnt  directional  pattern. 
It's  so  easy  to  put  together  that  you  can  have  it 
the  air  in  an  afternoon. 

How  does  MFJ  achieve  masdntuni  efficiency 
in  such  a  compact  multiband  antenna? 
The  key  is  end  landing  —  the  most  efficieni  form 

loading  known.  The  entire  length  of  the  antenna 
always  radiating  power.  There  are  no  lossy  traps 

reduce  effective  length. 

End  loading  provides  muJtibanding  and  Ml  electrical 

If  wavelength  on  each  HF  band.  An  opfimimi  combin- 

on  of  capacitive  hat  and  inductive  end  loiiding  delivers 

riose  50  dim  match  without  a  lossy  impaiance 

Itching  network. 

Eftkient  high-Q  loading  coils  are  wound  on  low  loss 

"amiv  fomis.  Large  1-inch  diiimcter  aluminum  radiators 

;  used  to  keep  losses  lo  a  minimunL 

No  Radials  or  Ground  ever  Needed! 

The  MFJ' 1 796  is  balanced  and  center  fed  to  totall 

minate  the  need  for  radials,  counterpoises  or  a 
oundplane  -  you  don't  have  the  kind  of  ground 
sscii  that's  common  with  a  quarter  wave  vertical. 

No  Feedline  Radiation 

There  is  no  feedline  radiation  that  causes  pattern  distortion 
d  wastes  power.  The  50  ohm  teflon  coax  feedline  exits 
rough  the  bottom  radiator  from  a  low  impedance  point  —  the 
ading  unit  is  mounted  at  right  angles  to  decouple  the  feedline 

d  to  provide  a  low  impedance  point. 

The  feedline  is  further  decoupled  and  isolated  from  the 


$ 


MFJ  1796 

189 


No  radials  or  ground  needed! 

antenna  with  a  highh  efficierw  €ur-\\mmd  choke  balun. 
This  decoupling  altentuates  RF  on  the  outside  of  die 
coax  and  minimizcv  feedline  radiation  that  waste  useftil 
power. 

Easy  to  Adjust 

It's  very  easy  to  optimize  the  MFJ- 1796  for  your 
favorite  part  of  the  band.  Frequency  adjustments  are 
itearly  independent  -  adjusiing  one  band  has 
minimum  effect  on  the  resonant  frequency  of  the 
other  bands  —  unlike  most  other  multiband  antennas. 

Built  to  Last 

You  get  an  antenna  built  with  heavy  duty,  extra 
thick  wall  aluminum  radiators,  machined  aluminum 
pans  and  stainless  steel  hardware. 

The  coils  are  w^ound  on  lough  Imv  loss  ceramic 
forms  using  durable  teflon  covered  wire  that's  highly 
weather  pssisiant. 

Full  halfwave  on  2  and  6  Meters 

On  2  Meters  and  6  Meters,  MFJ's  unique  stiib 
decoupling  and  efficient  full  size  halfwave  elements 
really  eel  you  out  with  low  angle  radiation  for  lots 
of  DXT 

The  most  for  your  Money 
For  $189,95,  die  MFJ-1796  gives  you  the  most  for 
your  money  ~  no  other  multiband,  automatic  band- 
switching,  ground  independent  DX  antenna  even  comes 
close. 

No  Matter  Whaf^*  Guarantee 
You  get  MFJ's  famous  one  year  No  Matter  Wfu^ 

unconditional  guarantee.  That  means  we  will  repair  or 
replace  (at  our  option)  your  MFJ-1796  luslfimve 
vtnical  aritcnna  no  master  what  for  a  ftjU  year. 

Contintiii^  Service 

MFJ  Customer  Se^^'tce  Technicians  \%t1I  help  you 
keep  your  MFJ  halj^nne  vemcal  performing  flawlessly  — 
no  matter  how  long  you  own  it.  Just  call  our  toll-free  help 
line  800h647"TECH  (8324)  -  an  MFJ  eflusive. 

Made  in  USA 

MFJ  ha!J\i'ave  venicats  are  miide  in  the  USA. 
Americans  by  keepii^  om  money  here  ~  buy 

Call  Yoiir  Dealer  for  \'our  Best  Pricel 
Enjoy  DXing  and  ragchewing  on  six  bands  fn 
apartment,  condo  or  anywhere.  Call  your  favoril 
your  best  price  and  order  your  MFJ  halfwave  v. 


;lp  our  feUow 
in  USA. 

odav 

TP 

your 

dealer  for 
Heal  today! 


Shortwave  Regenerative  Receiver  Kit 


500  KHz-200  MHz  Active  Antenna 


0©Te 


MFJ-KIOOK 


59 


Ranember  hmching  ov^r  your  regenerative 
receiver  for  hours  with  a  pair  o(  phones 
pressing  uiiLomfortiibly  against  your  ears? 
You  could  hear  jusit  aboui  miylhing  ihal 
fancy  supcrhcis  could  hear.  Sure,  you  had  to  play  around 
with  the  regenerLtiiiin  control  just  right  and  have  a  steady 
hand  to  tune  but  you  could  hear 'em. 
DunH  ycMj  wish  you  could  relive  some  of  this  fun  and  ej^cHement  of  your 
uth  —  share  soine  of  it  with  votir  kids  and  grandkids? 
VVdl,  you  can  -  wilh  the  MFJ-8100  WbHd  Band  ShcntAave  Radb  KiL 
Spend  a  fun  evening  with  your  child  or  grandchild  and  help  him  put  this 
npk  kit  together.  When  you  two  finish,  watch  him  glow  widi  excitement  as 
luncs  the  world  bands  -  just  like  you  did  --  and  remember  for  life. 
This  haby  performs.  !l  has  an  RF  stage  to  really  pick  up  the  weak  ones  and 
goes  into  rtgencraiion  smoothly  without  pops  or  dead  spots.  Stations  all  over 
!  workl  wiU  come  in  IcMid  and  clear  with  just  a  10  foot  wire  antenna. 
Idbiten  to  imemaiional  shortwave  broadcasfs,  hams  on  SSB  and  CW,  TAWV, 
TY.  packet  and  much  more.  Cavers  all  or  part  of  75/80,  49,  40,  30,  31, 
,  25,  22,  19.  17,  16.  15.  13  Meters  in  fivt;  bands. 
[t  has  vernier  reduction  drive,  bands  witch,  volume  and  RF  gain  controls, 
^  a  9  voll  battery  and  \s  btiih  intt>  a  rugged  aluminurn  cabinet. 
\\m  earphone  jacks  let  you  and  your  child  or  grandchild  listen  ttigeiher  with 
jr  Walknmn  .style  eaiphorers  or  plug- in  speaken^.  7x6x2  *{;  inches. 
!)rder  one  as  a  gift  for  your  child  or  grandchild  ...  or  for  vourseUL 
UFJ-8l0aK,  S5995  kit;  MFJ-SHXIW,  $79.95  wired  ami  test^. 
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Wfih  you  coukl  hear  even  thing  your  expensive 
general  coverage  transceiver  or  receiver  is  capable 
of  receiving? 

Your  ham  band  only  antenna  does  great  in  the 
ham  bandii  ,  .  .  but  plug  this  new  MFJ  all  band 
active  antenna  into  ycair  general  coverage 
transceiver  or  receiver  and  you'll  hear  strong       • 
clear  Signals  from  all  over  the  world  from  3iD0       _ 
KHz  to  200  \fHZ" including  low\  medium,  shortwave  and  VHF  bands. 

Vou1t  cnjw  up-io-the  minute  tntemational  shortwave  newscast, 
ship-to- shore,  airline,  commercial  RTTY  and  even  military  traffic^  Use  your 
data  controller  to  receive  FAX  news  photos,  weather  maps.  Na\iex  and  mone. 

Take  it  on  trips  and  use  it  with  your  mobile  or  QRP  rig  to  li.sicn. 

Also  improves  weak  noisy  scanner  radio  reception  from  low  biind  lo  high 
band  VHF  —  hear  signals  you  couldn't  hear  before. 

A  J- J 10  FET  handles  strong  signals  and  a  new  noiseless  feedback  circuit 

noi^  ^f^cni^^TlT      Nearest  Dealer /Orders:  800-647-1800 
GHz  MRF  901  transistor    Technital  Help:  800-64 7 -TECH (8324) 

•  1  year  unconditional  guarantee  •  30  day  money  back 
guarantee  (iass  s/hj  on  orders  from  MFJ  *  Free  catalog 

MFJ  ENTERPRISES,  INC. 

Box  494.  Miss.  State,  MS  39762 
(60U323-5&69;  g^j3flCST.  Mi5fj.-Fri. 
FAX:  I60h  325-655 1.  Add  s/h, 

MFJ  .  .  .  making  quality  affordable 

Pricss  and  vQKStaSmn  &A)JKt  lo  tnange      i^i  vttj  hmc^^r^sa.  u^ 


lets  you  receive  weak 
signals  well  into  VHF. 
Dctachiible  20  inch 
telescoping  amenna. 
Uses  9  vull  baiierv 
or  110  VAC  with' 
MFJ-1312B.  S12.95. 
3Vixl  Wx4  inches* 
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CIRCLE  Se  ON  READER  SERVICE  CARD 


ncl  12),  for  any  digil  ihal  was  a  0  Turn  the 
swiich  ON.  This  will  pull  those  lines  to 
ground  when  you  select  channel  12, 

Doing  7030  kHz  gives  2144433,  or  010 
0000  01 10  lOOO  01 10  0001  in  binary.  10.106 
MHz  gives  010  U  1 1  0000  1001  1 1 1 1  0001 
in  binary.  For  olher  values,  see  the  chart  on 
p.  18  showing  some  comman  QRP  fre- 
quencies. If  you  don't  like  ihe  math  and 
need  a  different  frequency,  Tve  wrinen  a 
program  you  can  use  {s^  the  program  list* 
ing  on  p.  ]  8). 

Construction 

Take  a  tip  frotn  me^use  a  fine-tipped 
low-wattage  soldering  iron  for  these  boards. 
The  pins  sometimes  have  traces  running  be- 
tween them,  so  keep  a  keen  eye  out  for  sol- 
der bridges  and  cold  solder  joints.  When 
you're  done  soldering,  nip  off  the  leads 
close  to  the  boards.  This  keeps  things  look- 
ing neat  and  will  prevent  accidental  shorts 
when  you  assemble  the  boards  into  a  chas- 
sis. 

Build  the  power  supply  and  frequency  se- 
lector board  first.  Install  the  DIP  switches 
and  their  diodes  first,  with  the  banded  ends 
of  the  diodes  tied  together  to  the  hole  near 
the  DIP  switches.  Set  the  DIP  switch  (chan- 
nel 12)  10  7,040  kHz  (see  aboveK  Attach  the 


12-position  channel  switch  to  a  short  length 
of  ribbon  cable,  with  the  common  connec- 
tion on  the  red  wire.  Run  this  cable  to  the  13 
holes  at  Ihc  right  side  of  the  board,  with  the 
red  wire  at  the  lop.  Bend  one  set  of  pins  on 
the  resistor  packs  horizontal  {or  use  individ- 
ual resistors — I  did),  and  put  the  resistor 
packs  on  the  board  with  the  horizontal  set  of 
leads  in  the  holes  and  the  other  set  in  the  air. 
Run  a  bare  wire  from  the  JlAlPER  hole 
across  the  pins  in  the  air,  soldering  to  each 
pin.  Install  the  50-pin  header,  being  careful 
of  shorts.  Make  sure  you  have  the  7805  and 
the  electrolytic  caps  in  correctly.  Check  all 
connections  for  shorts  and  bad  solder  joints. 
When  you^re  satisfied  with  your  work,  apply 
12  volts  to  the  power  supply.  You  should 
have  5  voIls  at  the  jumper;  if  not,  check  your 
wiring. 

At  the  holes  marked  FF  (for  Frequency, 
Future),  you  should  read  5  volts  on  holes 
2,8,9,13,16,19,21  and  22,  Holes  1,3,4,5,6, 
7,10,11,12,14,15,17,18,20  and  23  should  be 
at  ground  (0.7  volts  or  less).  Remove  power 
from  the  board  and  it's  functional! 

NeM,  build  the  DDS  board.  Install  Ul,  the 
clock  oscillator,  first.  The  mounting  is  de- 
signed to  allow  eiiher  a  t4-pin-si/ed  oscilla* 
lor  or  an  8-pin-si?-ed  oscillator.  Pin  I  is  the 
same  for  either,  but  the  S-pin-sized  oscillator 


is  shorter  and  only  reaches  to  the  first  set  of 
holes.  A  l4-pin-si?xd  device  covers  the  mid- 
dle set  of  holes,  and  installs  in  the  second  set 
of  holes.  If  you  want  to  socket  this  chip,  use 
a  14-pin  socket  but  remove  the  unused  pins. 
Also,  install  the  Jumper  wire  from  Ul  to  U2 
now. 

Install  the  socket  for  the  DDS  chip  (U2) 
next.  Make  sure  the  socket  matches  the  out- 
line, with  pin  I  facing  up  and  the  angled  cor- 
ner in  the  upper  (eft.  Install  U3,  the  DAC, 
and  the  50-pin  header.  These  pans  all  have 
wires  between  pins,  so  be  very  careful  when 
soldering  them. 

I  socketed  U3,  and  ran  into  phase  jitter 
problems  that  were  cured  by  adding  two  ex- 
tra bypass  caps  soldered  directly  to  the  pins 
on  U3, 1  added  a  1 .0  pF  cap  between  pins  1 6 
and  14,  and  another  between  pins  13  and  11. 
For  best  results,  these  should  be  tacked  in 
either  on  the  chip  or  under  the  board,  but 
keep  the  leads  as  short  as  possible  for  good 
bypassing. 

Install  the  filter  next.  LI  and  L3  are  12 
turns  on  a  T37-2  (red)  core  and  L2  is  14 
turns  on  a  T37-6  (yellow)  core.  For  those 
who  are  new  to  this,  a  **lum"  is  any  time  the 
wire  goes  through  the  hole-  (A  bobby-pin  on 
a  core  would  be  one  turn/)  Once  you  have 
these  wound,  spread  the  turns  out  to  cover 
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Figme  3.  Schematic  dm  gram  ofihe  diode  mairix  frequency  selection  board  and  poMcr  supply. 
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1.  Ultra  Wide  Band  Recefdon 

2.  True  FM  Moduladon 
3. 50  Waits  of  Power 

Now,  for  the  first  time,  you  can  buy  an 
^zden  transceiver  directly  from  the  factory! 
""    This  means  that  you  will  receive  the 
*    rlevel  of  knowledge  and  expertise  that 
'~  fyou  want  when  buying  a  radio.  It  also 
^    means  that  you'll  have  competent 
It      technicians,  ready  to  handle  your 

service  needs  —  quickly  and 
P  efficiently! 


^ 


Sid  Wolin.  OUH,  ManaEpr  of 
Aeiien  CcumQaaicationf  Oii-kion 


OMMUNICATIONS    DIVISION 

47  New  Hyde  9k.  Rd.,Franklm  Sq.,  NY  1 1010 


I    fi      Transmit 

'^     •  144-148  MHz  plus  CAP  and  MARS  (when  modfied) 
•  50  Watts/1 0  Watts-ad j ustable 
•  All  57  subaudible  tones 
•  True  i"M  modulation  (great  for  packet) 

Receive 

•  118435595  MHz  AM.  136-174,995  MHz  FM 

•  Amateurp  CAP.  MARS,  Weathen  ftUrine,  Public  Service 
Sensitivity  less  than  0J9  JlV  for  12dB  SINAD 

•  Patented  disciiminator  center  frequency  tuning 

•  2  Watts  audio  output 

Other  Features 

•  Frequency  reverse 

•  20  Memorj"  channels  in  two  banks 

•  One  temporaty  roemoiy  channel 

•  Programmable  frequencrv^  steps  {5,  10,  15,  20KHz) 

•  Priority  channel  monitoring 

•  Lighted  DTMF  microphone 

•  Size:  2''H  X  5*1/2"W  x  7-l/2''D 

•  Mobile  mounting  bracket  and  power  cord  included 

NEW  2  YEAR  LIMITED  WARRANTY 

To  Place  Orders:  1.800-643-7655 

For  Technical  Assistances  516-328-7501 
Fax  Number:  5 16-328^7506  f 
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ClrcJ«  272  on  readar  service  card. 


SMALL  PACKAGE  -  SMALL  PRICE 

We're  making  our  biggest  deal  on  the  famous 
Handi-Counter'  3000  —  the  worlds  finest 
hand-held  multifunction  counter 

•  1 0H2  -  3GHz  '  Maximized  SensiMy 

•  16  segment  RF  signal  bargraph    •  4  extremely  fast  gate  tim« 

•  256  times  faster  than  other  hand^ieW  oountes 

•  Frec^eficy,period,ratk5JmeNBrval,  averse  &  preset 

•  10  digit  LCD  readabiiity  even  in  bright  sunl^ 

•  Hold  switch  tocte  in  measurements  fast 

Regularly  $375,., Now 


*259 

Deal  ends  December  31, 1992 
No  trade- Ins  or  Dealer  discounts 
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OPTIONS 


I  OaO      ±  .2ppfn, — -*.* „»^^..^ — „.----^  I UU. 

BLB30    Back  light  ft  two  step  audrbte  signal  teve!  indicator $  75. 

CC3U       Carry  C^se. **.. ^,,,.,, .„*..,, .*p    lO-. 

TA1 OOS  Telescoping  Wtiip  Antenna.-    .-. -  ■- ■- $   ^  2. 


1 


"='SSJeT.1S^  1-800-327-5912 

305-771-2050  *  FAX  30&-771-2052 

5821  NE  14th  Ave.,  Ft.  Lauderdale,  FL  33334 

5%  Ship/handltng  {Uax  $10)  U.S.  &  Canada 

1 57c  outside  continental  U.S.  Visa  &  Master  Card  accepted 
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Figure  4.  (a).  PC  board  foil  panent  for  the  DOS  VFO  board,  (b).  Parts  piacemeni. 


three-quarters  of  the  core*  then  cover  the  cores 
in  plastic  model  cement.  Make  sure  you  re- 
member which  core  is  which! 

Install  [he  remaining  resistors  and  capaci- 
tors in  their  proper  places.  Solder  a  short  (5" 
or  so)  length  of  RG 174  coax  cable  to  J  L  wiih 
the  center  connected  to  the  trace  going  to  L3 
and  the  braid  connected  to  ground  (the  other 
hole).  Solder  another  shon  hunk  of  two-con- 
ductor wire  to  J3.  and  put  an  SPST  Normally 
Open  momentary  switch  at  the  other  end  This 
is  the  RESET  switch,  which  resets  the  DDS 
chip.  You'll  probably  never  use  this,  m  it  can 
go  on  the  back  of  the  case. 

Attach  the  DDS  board  under  I  he  power  sup- 


ply board,  leaving  a  small  gap.  Mounting 
holes  have  been  provided  at  each  comer  for 
this.  Make  the  ribbon  cable  to  connect  the  first 
board  with  the  DDS  board.  Pin  1  is  on  the  left 
side,  and  should  be  the  red  stripe  on  the  cable. 
Check  ail  work  carefully,  because  we>e  go- 
ing to  give  it  a  trial  run  now.  With  the  DIP 
switches  set  to  7,040  kHz  as  above,  connect 
the  two  boards  with  the  ribtxjn  cable.  Set  the 
channel  switch  to  12.  Connect  power  lo  the 
power  supply  board.  You  should  get  5  volts  at 
pin  1  of  Ut.  The  input  lines  on  the  50-pin 
header  should  be  the  same  as  they  were  when 
you  tested  the  power  supply  board.  Remove 
power — we're  ready  for  a  live  test! 


MICROWAVE  TRANSVERTERS 


SHf  ^240C^mpieiG  Tfifisveinef 

SHF  SYSTEMS    No  lunt  MriNf  lmn?vectef5  3^0  VW^env  Ml  hx 
902.  ^2m,  1296. 2304, 2400, 34^  MHz  Al  oie  an  0.gl34V,  1^ 

^lude  miner  and  LO  P.C.  boams,  siai  mt^  all  cocnponflnts.  Sulft 
units  Include  LFjfD.C.  Bwl/tchboard,  conrwcCors  and  compact  low 
profile  hOLJSli>g.  Other  friquency  opt{o>r)S  \rt  amats  jr  band  avaiiabEe 
SHFgODK     ^aZ'SDB  MHz  SOmW    Kit$t39    Buill  S?65 

SHn24DK    1296^1300  MH2  10mW     KiES149     BuiJtS2S5 

SHF1Z69K    12GS-1272asc(rModcLl0mW    KitSMO    Built$25S 
SKF23MK     23D4-2308MKZ  10mW    K(tS205     BulltS325 

SttF24D1K  24DDMHjMoJeSrcvCi)jiv  KitSl55  B4iiftS?55 
SHF34564C  3456-34&0  MHz  tOmW  KitSSOS  Bufl&32S 
SHF  S760K  S76G  M}Wl2Si  IF  0  JmW  KitSITO  BumS2G0 
mm  43ZK  421M50  MHi  lOm  tF  TOmW   US15Q    B<Jilt$275 

DOWN  EAST  MICROWAVE 

Bill  Olson,  W3HQT 

Box  2310,  RRT    Troy.  ME  04987 

(207)  948-3741     FAX:  (207)  948-51 57 


MICROWAVE  AMPLIFIERS 

from 

DOWN  EAST  MICROWAVE 

y  n««r  Power  Ainpi 

»c>r  SS6.  ATV.  FM.  902— 129^-2304— 345eMHz 


?303  PA 

ItknW  ift  3W  out 

1240*1300  Mfti 

S130 

231SPAM 

O.SW  inlaw  oul 

1240-1300  MHz 

S20S 

2335  PA 

lowinaawout 

1240-1300  MH2 

S329 

2340  PA 

lWin35Wout 

1240-1300  MHr 

WS 

2370  PA 

5W  in  70W  out 

12401300  MHz 

S695 

3318  PA 

M  In  20W  Dul 

902-92fl  MHz 

£2?5 

3335  PA 

!4W  \r\  40W  out 

soa-aadMHz 

S335 

3310  PA 

IDinW  in  1QW  out 

9Q2-9?e  MHr 

$150 

432  PA 

70mW  in  law  out 

420^45(0  MHz 

StBO 

im  Svitehlnf  avBittliie.  tii  13J  ¥|IC  l&aBm  fvill>^e  la  lit  tVM 
Low  Noi»  Preampt  &  pfBePip  kto— 4^,  902.  T29€, 
1^1 .  2304. 2401 .  34^  MHz,  S  7  and  TO  GHz. 

3XNA  pisanv  «<I6NF  SO^UMz  ISJV 

23kM  w^mtp  JdBMF  l3iMHz  tUV 

IHNA  prts^  7dBNF  23D(^24O0Mm  t3JV 

1691LNAWP  pr«ampidBNF   ti81  WH2  mast  mounted  13.8V 

40t7L«AK     pfeampkit  400-1700  MHz  ,edfi 

Pre^TTip  m  Jor  2304-10  GHz  Writs  w  Call 

CALL  OR  WRrTE  FOR  MORE  fNFORMATiON 
DOWN  EAST  MICROWAVE  

BiH  Ol&Ofi,  W3HQT 
6o3t2310.RAl     TrToy,  ME  04987 
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It30 
1140 
t0 


WW 


(207)  94S-3741      FAX:  (207)  948-51 57 


MICROWAVE  ANTENNAS 


LfXip  Vagis.  Pow&f  D^videfs.  Stackirig  Ffames,  Compile 
Array  of  903,  910,  1269.  1296.  1691 ,  2304.  2401.  34S6 
MHr.  Fof  Tropo.  EME.  Weak  Signal.  OSCAi=l,  ATV,  Re- 
peaters, WEFAXh  Commi&rcial  point  to  point,  Available  in 
kit  form  or  assernbled  and  tested. 
3333LyK    33ee    loop  Yigl  Kit  902  MH;    la.&dii  S  95.00 

2345LVK  45er  loop  Vagi  Kit  1296  MHz  21  dBi  £95.00 
2445LYK  45el  loop  Vagi  Kll  l2e9MHi  21  d&i  S  95  00 
1S44LV  44e4  bo^  Vagi  [asiem)  1691  MHi  2ld6i  £105,00 
23S5LYK  55el  SL^whMporKjt  1^06  MHz  ^m  St 06  00 
1345  LVK  45ei  kKspV^pKii  2304  MHz  21  <^  S  7&.00 
9«5L¥K  45e)  tooptigpKjt  345eWHz  21  da  f  7900 
Mow  in  stock'  VHF  A  UHF  Yagi^  by  RuHantf  Airays 
Ol  her  models  a vai  Fab<le .    Call  or  wrHe  for  cataioQ^ 

DOWN  EAST  MICROWAVE 

Bill  Olson,  W3HQT 

Box  2310,  RR1    Troy,  ME  04987 

(207)  948-3741 


FAX;  {207)  948-5157 
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Wayne  is  mad  as  hell . . 
. . .  and  he  doesn't  want 
you  to  take  it  anymore! 


Declare  War 

On  Our  Lousy  Government 


Fed  up  with  the  mess  in  Washington? 
The  mess  in  your  state  capital? 
Poverty,  crime,  our  failing  schools? 
Wayne  Green  has  solutions. 
Clever  solutions* 

Wayne  Green's  unique  reasoning  is  intriguing-  even  delightfuL 
Whether  you  are  horrified  by  his  proposals  or  you  embrace  them, 
it  is  impossible  to  ignore  the  basic  lesson  he  presents:  It  is  time 
to  bring  logic  -  not  emotions  -  to  bear  on  America's  dilemmas. 
His  spin  on  America  in  the  90*s  helps  us  to  understand  how 
simple  the  seemingly  complex  issues  are.  All  it  takes  is  look- 
ing at  ihem  from  an  entirely  new  viewpoint. 

Now  available  in  one  complete  volume.  Declare  War!  is 
full  of  thought  provoking  ideas  and  solutions  to  some  of 
the  most  difficult  problems  facing  our  country  today. 


Yes!  Tm  mad  as  hell,  too!  Send  me copies  of  Declare  War!  for  tlie        \ 

special  73  price  of  only  SIO  each  (plus  S3,50  shipping  &  handling). 


copies  X    $10  =  $ 


+  $3,50  shipping  =  $ 


Check  Enclosed  (payable  to  "WGI'*) 


arge  my: 


MC 


VISA 


AMEX 


Card#: 


Exp,  Date: 


Name: 


I 
1 

I  Address: 

I 

j  City: 


State: 


^ip: 


Send  To:  Declare  War!  70  Route  202-N,  Peterborough  NH,  03458 

I  Please  allow  4  weeks  for  delivery.  WGA08 


Special 
For 

73 

Readers 

only  $10.00 

regular  price:  $12.95 

Order 
Toll-Free: 

800-234-8458 


Feedback 


In  our  continuing  effort  to  present  the 
best  m  amateur  radio  features  and 
cotumns,  we  recognize  the  need  to  go 
directiy  to  Itie  source — you.  the  reader. 
Articles  and  columns  are  assigned  feed- 
back numbers,  which  appear  on  each 
articte/column  and  are  also  lasted  here. 
These  numbers  correspond  to  those  on 
the  feedback  card  opposide  this  page. 
On  the  card,  please  check  the  box 
which  honestly  represents  your  opinion 
of  each  article  or  column. 

Do  we  really  read  the  feedback 
cards?  You  bet!  The  results  are  tabulat- 
ed each  month,  and  the  editors  take  a 
good,  herd  look  at  what  you  do  and 
don  t  like.  To  show  our  appreciation,  we 
draw  one  feedback  card  each  month 
and  award  the  lucky  winner  a  free  one- 
year  subscriptJon  (or  extension)  to  73. 

To  save  on  postage,  why  not  fill  out 
the  Product  Report  card  and  the  Feed- 
back card  and  put  them  in  an  envelope? 
Toss  in  a  damning  or  praising  letter  to 
the  editor  whiJe  youVe  at  rt.  You  can  alos 
enter  your  QSL  in  our  QSL  of  th^  Month 
contest.  All  for  the  low,  low  price  of  29 
cents! 
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Review:  I  COM  IC-728 
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to  Your  HeaJth? 

Build  a  UT2  Decoder 

Iambic  Keyer  Paddles 

Beach  Brawley  Boomer 

Carr's  Corner 

Review:  TTgertronScs  BP-1 

RTTY  Loop 
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Dealer  Directory 

Expanded'Scale  Voltmeter 
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Figure  5,  ial  PC  board  paiieni  for  the  diode  fitQtrixJreqmmy  selection  board,  (b).  Parts  placemenL 


Power  Supply  Side. 


SWl  Side. 


1    ■ 


in 


MSB 


Not  lo  scale. 
Partial  cross  section  shown  for  clarity. 


Fipire  6.  An  e.vampte  of  diode  array  programming  for  fretiuency  selection.  A  frequency  of  7  MO 
MHz  is  shown.  The  view  is  from  the  from  side  of  ihe  frequency  seiecti power  supply  hoard. 
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Install  the  chips  in  ihc  stnikets.  Be  espe- 
cially careful  insuiling  U2!  Removing  this 
chip  requires  a  special  lool  to  prevent  dam- 
age, so  make  sure  it  faces  up!  You  should  be 
able  to  read  the  chip  number  if  you  have  the 
50-pin  header  at  your  lower  right. 

Temporarily  solder  a  51 -ohm  resistor 
across  the  free  end  of  the  RG 1 74.  Hook  a 
frequency  counter  to  the  hot  end  of  the  51- 
ohm  output  resistor*  Once  again,  apply  pow- 
er You  should  have  7,040  kH?  coming  out 
of  the  unit.  If  so,  congratulations!  You*ve 
just  built  a  ba.sic  DOS  VFOl 

If  it  didn't  work,  check  for  power  on  pin  1 
of  the  ribbon  cable.  If  there *$  power,  check 
for  +5  on  pins  4  and  16 — 2.6.8 J  OJ  2, 14 
should  be  ground.  If  these  aren^t  right,  check 
the  ribbon  cable  and  connectors. 

If  there's  power  to  the  VFO  board.  look  at 
the  inputs  to  the  DAC  (U3  pins  2-9).  These 
pins  should  be  changing  very  fast,  [f  they 
aren't.  re<hcck  the  soldering  on  U2.  check 
for  clock  signals  out  of  U 1  and  try  pressing 
ihe  RESET  switch*  If  the  signals  work  while 
you  press  RESET,  you've  got  a  Normally 
Closed  switch. 

If  the  inputs  to  the  DAC  arc  changing, 
look  for  ouiput.  If  there 'ji  no  ouipui.  the  chip 
may  be  in  backwards  or  dead.  If  ihere*s  a 
signal  ai  the  oulput  of  U3.  all  that's  left  is 
the  filler  and  the  cable.  Check  these,  and  re- 
pair as  neces-sary. 

Now  that  vou  have  a  functional  VFO. 
hook  up  a  scope  to  the  output.  You  should 
have  a  0.7-0.8-voIt  pcak-io-peak  sine  wave 
that  looks  pretty  clean.  Unplug  the  power, 
remove  the  5 1 -ohm  resistor  from  the  RG174 
coax  and  you  now  have  a  very  useful  signal 
source  and  test  generator 

Next  month  in  Part  II,  we  will  turn  this 
low-level  (2  milliwatt)  signal  into  something 
a  little  tnore  useful  by  adding  a  2-wati  am- 
plifier which  should  make  this  into  a  very 
capable  QR  Prig, 


Some  Common  QRP  Frequencies 

for  the  TW-1 

Frequency 

SeiTW-1  diode  array  to: 

(MHz) 

MSB 

Lse 

1.810 

000 

1000 

0101 

1100 

1011 

1011 

1 .84322 

000 

1000 

1001 

0100 

0101 

0000 

1.B6Q 

000 

1000 

1010 

1000 

0100 

1111 

1.900 

000 

1000 

1101 

0111 

1111 

1001 

3-54025 

001 

0000 

0111 

1010 

0101 

1111 

3.560 

001 

0000 

1001 

000 1 

1111 

0111 

3.S7B 

001 

0000 

1010 

1000 

1001 

1011 

36864 

001 

0001 

0010 

1000 

1001 

0100 

7-030 

010 

0000 

1011 

1000 

1011 

0001 

7.040 

010 

0000 

1100 

otoo 

1001 

1100 

7.0805 

010 

0000 

1111 

0100 

1101 

1110 

7.110 

010 

0001 

0001 

1000 

0000 

0100 

10,106 

D10 

1111 

0000 

1001 

1111 

0001 

14.060 

100 

0001 

0111 

0001 

0101 

0010 

14.161 

100 

O0O1 

1110 

1001 

1011 

1100 

18.074 

101 

0100 

0010 

0000 

0101 

0010 

21-060 

101 

0010 

0000 

0101 

0101 

0100 

Put  diodes.  t>and€d  end  up. 

wherever  there  is 

a  0  (zero 

\- 

Parts  List 


DDS  VFO 

CI  .C^C7. 

C9,C10 

C3,C6 

C4,C5 

J1 

J2 

J3 

L1  ,L3 

L2 

R1.R2 

R3 

01 

U2 

U3 

1 

1 

1 

1 


Board 

C8, 


0.1  |jF  ceramic 

160  pF  silver  mica 

300  pF  silver  mic^ 

Low  RF  out 

50  pin-header  (25  pins  by  2)  OigkKey#  923876  R-ND 

Reset  switch,  SPST  (NormaJly  ON)  momentary 

0,542  ^H,  12  turns  #26  enameted  wire  or  T37-2  loroid 

0.606  |iH.  14  turns  #26  enameted  wire  on  T37-6  loroid 

10k  ohm.  1/4  watt 

75  ohm,  1/4  wait 

55  MHz  osditator  moduFe 

Q2220  DDS  by  QuaScomm  (See  note  below) 

CA333SAE  DAC  by  Hams 

44 -pin  PLCC  socket  fcr  U2 

tf  needed 

tf  needed 

Ribbon  cable  connector 


0tgi-Key#SEl109 


Digi-Keyt  CA3338AE 

Digi-Key#A4ir-ND 

1  (iF  ceiamic  between  pins  16  &  14  of  U3 

1  |iF  ceramtc  between  pins  11  S  13  of  U3 

Dlgl-Key#  ASC50T-ND 


Dtgi-Keyt923876-Fi-ND 


Diode  Mat ri I  Frequency  SeJeclion  &  Power  Supply 

C1.C3  100  jiF  25'volt  electrolytic 

C2  0,1  mF 

D1  1 N4004 

D2.D3,D4.05.D6,  1N914 

D7,D8.D9,  D10.D11.D12. 

D13.DU,D15.  Dl5.Dl6.Dl7p 

D18.D19,D20.  D21.D22.D23,D24 

Jt  50^ln  header  (25  p^ns  by  2) 

J2  12  v<^  in 

RP1  ,RPa,RP3  20k  ohm.  1/4-wat!  Repacks  or  20k, 

1/4  watt  individual  resistofs  Digi-Key#  761 -3-R20K 

SW1  Channel  selector  1P12T  rotary  switch  Digi-Keyt  EGl  952-ISfO  or  GH5601-ND 

SW2.SW3,SW4  exposition  DIP  switches  Digi-Keyff  A5208'ND 

1  50-pin  ribbon  cable  connector  Digi-Key#  ASCSOT-ND 

U1  7805  voEtage  regulator 

M I  sc.  —  1N914for  setting  cha  n  nel  s 

A  complete  kit  of  parts  (incFuding  the  PC  boards)  Is  available  from  Elktronics-NE,  RL  1  Box  789, 
Hancock  NH  03449.  TeJ:  (603)  525-4001,  Prices  as  follows:  DOS  VFO  moauie  —  $99:  Dkide  Matrix 
moduie  —  $49;  Power  Amplifier  moduie  —  S49;  Ou^ut  Rfter  module  (specify  band)—  S10.  A  compiet^ 
package  of  ait  modules  —  Si99-  Ttm  Quaksomm  Q2220  DDS  chip  can  he  ordered  separaiely  for  S39. 
All  pffces  indiide  postage/handling. 

Etcfied  and  drilled  PC  boards  for  this  project  are  also  available  sepamtely  fnom  FAR  Circuits,  ieN640 
RekJ  Coijrt.  Dundee  IL  601 1 8,  Pricing:  DDS  VFO  PC  ixmrd  —  $S;  D$ode  Matm:  —  Sfl;  Powef  AnpUfier  — 
S6;  Output  Fitter  t>oard—  S3.  Please  add  Si  .50  per  order  for  shipping. 

The  Q2220  (as  well  as  data  sheets)  is  also  available  directly  \rom  Ouaicomm.  10555  Sonento  Valley 
Rd.,  San  Diego  CA  92121:  (619)  597-5005,  for  S49,  but  tliey  have  a  S150  minimum  order. 

The  CA3338A.  the  55  MHz  clock  oscillator  and  most  o!  the  small  parts  are  available  from  Digi-Key; 

(800)  344*4539. 

Torolds  are  avaifable  from  Amicfon  Associates  or  KA7QJY  Components  (Danny  Slevig),  Box  3893, 
Logan  UT  84323;  Tel:  (801)  563-5173. 


Basic  Program  to  Determine  Diode  Array  Placement  for  a  Given  Frequency. 


10 
20 

10 
40 
50 

eo 

70 

eo 

lOD 
110 

12D 

i:iO 

140 
150 
IGO 
170 
180 
190 
200 
210 
220 
230 
240 
250 
260 
270 
280 
590 
300 
310 
320 
530 
340 


diodes  for 


REM  set  the 
f3tep  =  2  ' 
lt£H  compute 
max  =  ( *4  * 


REH  twl— freq.bas   by  n^j^w   nnnOwyz   9-2:4*9  2 

REH  progran  coRput«iS  the  layout  of  the  jiin«iry  array  of 

REM  setting  the  tw-1  to  a  given  frequency 

I^OI  loatS  the  hex -to-binary  conversion  table 

DIH  binarY5(16) 

FOP  X  =  1  TO  16 

READ  binary$(x) 

NEXT  X 

REM  set  the  clock  speed  and  number  of  bita  qf  phase  accumulator 

clock  =  55000000 

phase  -   24 

majcimuin  step  rate 

phase 

mast  frequency   (MHz)  that  still  has  2  steps  per  cycle 

Clock)  /  1000000 

PRINT  ^HaxlmujB  frequency  is**r  max;  "and  minuniiim  frequency  is  .0001** 

INPUT  "-Enter  the  frequency  in  MHz  (eg  7*040  =  7040KHkJ  — >*•  ?  freq 

IF  freq  <  .0001  GOTO  170 

IF  freq  >  sax  GOTO  170 

REM  compute  the  frequency  Snetting  in  d^cisal 

settirig  =  (freq  •  lODOOOO)  /  (clock  /  fstepl 

RB<  now  in  binary.,. 

diode?  =  "oooooooQooooooooooooaoo" 

temps  =  H£X$( setting) 

FOR  Jt  =  1  TO  LENttempS) 

tenipi^  ^  HiDS<temp5,  x,  1) 

IF  tetnpl$  <    "A"  THEN  :i30 

tempi  $  =  STH$flO  +  ASC( tempi $)  -  ASC["A")} 

temp  =  VAL(teinpl$)  * 

diode$  =  diode?  +  binary S( temp  +  1) 

NEXT  X 

PRINT  "Put  diodes,  banded  end  UP,  in  the  positions  which  have  Os:" 

RIGHTS (diodeS,  phase  *  1) 

"0000**, "0001*', "OOIO", ''0011",  "0100* 

"1000"  ^"lOOl",  "1010*  ^"1011",  "HOD", 


PRINT 
9000  DATA 
9010  DATA 
99  »9  END 


"0101", "0101", "01 11" 
'1101", "1110", "1111" 
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\CoiMimoiM  S^rvio*  >  Dtmcount  /¥r'c*«  <  Fmmt  Shipping 

AU  CLC<TROni<S  CORP. 

Mail  Order  Elnctronic  Parts  And  Supplies 

P.O.  Box  567 '  Van  Nuys.  CA  91408 


LASER  POWER  SUPPL  Y 


^K/xy  sficapsylatacf  powar  suppV  ^^  ^  ^^ 

2  rnW  lasers  4  1/2*  X  1  l/T  X  1  7/16*. 

Input;  9  Vdc  @  1  a/tip.  Output  ttartiftg  vohagt: 

7  to  3  kV.  Operating  vollags:  1.1  to  1 .5  kV 

Oper^ing  currant;  4  to  5  mA  Rec^swJ 

0.250  quick  donnecit  tsrmbals  for  output. 

Color  oodad  wire  leads  lor  input. 

CATiLPS-T  135,00  *ach 


RECHARGEABLE 

Gell  Cell  Batteries 


llainlenaAoe  I  roe.  roc^ange^ite  b^tlaoas.  Ideal  ky 
potable pcpw«*r  or  back-up pOM»r  iot  oomrntfijcation», 
vd«Or  aianTV  «lc.  Usoabta  tn  any  positbtn. 


6  VOLTS  ^  1.2  AMP^HOURS 


Si»:  3.81'  X 

CATf  GC^12 

mSOaach 


12  VOLTS  @  10  AMP/HOURS 

Two6  vQ^  to  A/H 
btftofvs,  assenibtod 
«sa  singlft  12  von 
pac  kage.  Packa^ 
r.ii^flG"  X3.94-  X  3.75' 
CATi  GC-iaiO  $3S.OO  »aoli 


RADIOSONDE  WEATHER 
INFORMATION  TRANSMITTER 


Vi2(r)  Badiosond» 

A  *  radiosonde'  it  m  wsatt^er  in- 

^InjrriBnf .  y-suaJily  n^^A&od  ^  hlh0 

i^tlud^,  descried  to  transmft 

lerrperatufe,  humdrly,  winds  and 

pretaura  a1  variQui  ^&igtits  above 

th«  ground.  These  are  new  units, 

discontinued  Uom  KOAA  national 

wtwather  sen/ioe.  Corvtairrs  Jots-  ol  _ 

interesting  paurli:  a  tol»d  state  trafis^  1  ^  I 

mtt^r,  baix>m9tf>c  praxis y^e  se^Of,  T — -r 

ihtHTwdify  sensror  and  a  24  voH  b,attery  \    / 

ivhcti  IS  actpvaied  when  submefsed  \J 

in  water.  Qr^ai  lor  sctiool  »c*nce  T 

de(iMi»li^iQm  of  aa  a  source  for  pajts.  I 

CATi  Wrr-I    14.75  madh   •    Case  of  16  tor  $64,00 


4  AAA  RECHARGEABLE 
BATTERY  PACK  (USED) 


Battery  pack  wiih  4  AAA  nickfil' 
cadn^m  batisn^s  in  series  to 
make  a  4.8  voH  pack  BatteriM 
on  be  ^apafaiw^  *i^  reooo- 
l^ufed  if  d«srred.  Terrvin^ed 
by  4  pr^  finale  oonriecldr 
(0.1*  wnlera)  on  4*  hmh. 
CAT*  NCB-«3  U     S3.a0  p«f  pock 


FULL  COLOR  CUSTOM 

EYEBALL  CARDS 


500  ONLY 

Actual  Siie:  3 1/4'  ic  Z' 


$44.00 


FULL 
COLOR 
CUSTOM 


KASJSK 

AtMltUH'HlALi^f.iliS 
BiCt  If  J  JiEATTl_£' 


QSL  CARDS 

ONLY  $62.50 

AdualSiffi:5  1/2'i3t/2"  ^  

BOTH  WITH  CUSTOM  REVERSES  AKD  OVERPRINTS  AT  MO  EXTRA  CHARGE^  QUANTITY  DISCOUNTS  AVAlLAait 

For  Info  Kit  and  Full  ?m  List:  RO  Box  5252,  Kansas  City,  K5  &610&  Of  Call  Toll  Free  1  "800  "466"  I  61  6 


CIRCLE  103  ON  READER  SERVICE  CAffD 


SELL  YOUR  PRODUCT  IN  73  CALL  SUE  COLBERT 
OR  DAN  HARPER  AT  800-274-7373  TODAY! 


4a  HOUR 
SHIPPING 


ELENCO  &  HITACHI  &  B+  K  PRODUCTS 

AT  DISCOUNT  PRICES         i 


^     TO  ORDER 
5   CALL  TOLL  FREE 
1^300-292^7711 
1-800-445-3201  (Can.J 


ELENCO   OSCtLLOSCOPES 


1 


S-1325  25MHz      $^49 
Dual  Trace  Oscilloscope 

5-1340  40MHz       $495 

Ou at  Trace  Osciltoscope 

S-1360  60MHz 
Dual  Trace,  Delayed  Sweep 

$  7  75       '  Bijm-\t\  component  tsstw 

•  Duql  hm«*  ti-fsge 


B^K  OSCtLLOSCOPES 

?t25  -  2CUH£  Dctar«f  S««p         '  $&39 

1S*Ta    *QiiHt  DmI  Tfacft  S74e 

2169'  -  60WiHz  Chni  trace.  Dfi^ytd  Sweep. 

Outf  Tiirw  a,a£e $949 

2130-  ^QOWKz  rriTflt  Traca  thmi  T^mfl  Base 

D«latyad  Sweep_ (1^95 

2DMHI,'  tgMS^&Srara^Q  , BB€9 

20MH/  Pnrlabl  e _  |1 ,  229 


Hltaclii  Compact  Series  Scopes 


25£2 
1442 
1443 


Cursor  &  Neadouls t1.439 

1.0GHz  PORTABLE 
SPECTRUM  ANALYZER 

||0Cl»l2$ia        S2.595  95 

t  ftesobbon  MiiMiltf  IQIMe 
1 5QQ  and  TSd  Input  impadanot 

I  Rxecl  bandwuqn  sMmg  tor  vieMmg  TV  ti^te 
I  Rsti  caliiirmibEe  with  iniemaity  ^Bner^ed 
TO0MH2.  8009  signals 


V'Z22 

V-flW  

V-8«A  ■  eOMHi.DT,  w.'cuthqt 

V-ldeO  lOOMHi,  DjBi  Trace  _ 
V-10eiA  lOOMHi,  DT,  w^cursor, 
V  lOflS  •  iWMHt,  QT  #'OLir*or  ^ 
V'liOQA  1  oqMHi,  OuiKJ  Trice  ^^ 
V^flSa  -  150MHz.  OuHit  Trace  _ 


2QUHZ  Oi^i  tj4C« 

S^WAe.  CtVUTf    

SaWu.  ESaiaywaSiiiap, 
»UHz.  OC  Oeiei        / 

40lylH2,  OC  CNtMl  

30MHz.  OC  Oiti«l  

«PMHf .  Dual  Trg« 


_  S9?S 

_  f9<i9 
_  IS*9 
_  *7'4g 
_  fe2s 
.it  09S 

.St,325 

,  ST. 3  75 
.$1.S49 


Hitachi  RSO  Series 


i:^- ^J^iOHJ-'',    |j:t-  i^^c- 


Va4a23    ^fttiHz.  2MIS^  _ 
VC-$Q34  ■  SClUHz.,  2OMS4  _ 

vc  fla2SA  sowHi  3im^f%  _ 
vc  ao4&A   iotmHi.  JoySJt. 

vc  ei45    laoMHa,  tooMS't 


Call: 

Call 


Diglrol  CqpacHancft  Melar 

$58.95 


DJgJtal  LCI7  MetAr 
LC-1M1 

$125 

StejOI-JMI 


Bq  1r*i3api9v 


Myllirri^t^r  with 
Capcicitonc«  ft 
Tronuti  w  T*ii«<r 

$55    Cli^ifOQB 


Quod  PQw«f  Supp^     XP-580 


$69.95 


FiJi)r  FAfuial'ad  vid  ihsfl  £lr[;uh  prdscttd 


ORDER 


TERMS  Mira/m/m  ortbr  $  J  0.00.  Shpping  and  harvfimg 
hritw48  conhnonta/  U  S.A  $3  5^p0tof^r.  AM  orhan 
tndvdinQ  AH,  ^i  ^91  or  Cs/tads  mum  p*y  fuM  shipptng 
AMotd»isdmihmmdwfCALi^€?RNiA  myst  induda  smm 
tan  (Z  .25%.  7.5%.  7  75%,  8  J?S%  S5%}  Qua^mm 
\Umi6d  NO  COD  Pncts  sutm^  to  i^^nos  w'out  raxxre 


Call  or  WritB  For  Our 
FREE  64  Pagm  Catalog 

(OulsictoTh«  U.S.A.  Stnii  $2,00  Po«tiga) 

ALL  ELECTRONICS  CORP. 

CA' 91408 


CIRCLE  194  ON  DEADER  SERV^E  CARO 


Sweep  Function  Gtneralor 

$259 
Btocs 


Tnpte  Power  Supply     XP-620 

^Uwfitfilid  175 
l^i^^^B  Krt«$o 

k\\  !N»  iM*ir4d  1>»1ur«i  Tor  <lglr>g  exi^r^PDli 


Learn  to  Build  and  Progiom 
CofTiputers  wtth  ttiia  Kit 

'jldii^Jni  All  P^Ht,  A'saemblif  jimJ  I.e'^sLin  Mnnuql 

Hd4bI 

MM-aacw 


$129.00 


hkn  litailit  tartr  social  pm  IB  i^rta  nt;  AMA.. 
FteUhi  aid  run  ■  aOKi  WMtPpWHMftOf   nhajv  mx 


Rincllan  C^neiitOf 

Bm. 

#9«0C 

S2SJS 
526-95     "•-"•MBiMtt 


FLUKE  WiULTIiyiETERS 

Scopamittrt  iA.H  M  ^*|i  Availlab4«  C<jtt 

ft.^l^.DG  Hodri  7011 

MoMTlU 

va^      mmmim 


SSHin 


AM/FM  Tianslstor 

Radio  Kit 
wltti  Train  iny  CoufM 

ModtUIH^FMlQ^ 

$27-93 

Makes  B^\tM\  icfiHl  priUKJ 


M-TMT 

$135 

11;  Re&intfinCQ 
DnVtB  iMbId 


XK'500  Digitflt  'Analog  Trainer 

■UpMi^  f«f  bnilAiK  Men|^  piniiwniinfl  aimog  ind  ^■ 


Bm^tt  Wide  Band 
Signal  Generators 


l'«^  »■»  IMOCe  1  A^p 

■  las  MMceajtw^ 

■  -iTVdC  #  1  A<np 

■  -r&VDC  ^  I  ^m 

■  jDVAC  CtnlS"  rvpmi 
oil  lEVW;  ■!  1  *r**p. 

Analog  -  SicUon 

■  'TuiriciiDn  (Mmiiirlt-' ^<nf 


1129 


liH  HHxtHj4imrvCciifiitr  EZ49 


■  tlil» 

-MQ  Iw  OdiMI  llDta  r  flfloi 


Aaurnbletf 


|T2g.$5  Ki 


WE  WILL  NOT  BE  UNDERSOLD 

UPftBHkPPINC-4aSTAT£SS^ 
ILflLS?  FiMA)({S3min.£10ntBi\ 

PROBES  INCt   ALL  SCOPES  A  MH&PS 


C&S  SALES  IMC. 

124^  ROSEWOOD,  DEEfl FIELD,  IL  60015 

FAX-  ?fifi'52fl.00B5  -  {70B)  541-0710 


rn^iNifCv^l 


15  DAY  MONEV  BACK  GUARANTEE 
FULL  FACTORV  WARRANTY 
WRITE  f  OR  FREE  CATALOG 


CIRCLE  1S4  0N  t^EADER  SEflVICi  CAF^D 
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Number  S  on  your 


card 


The  Key  to  Unlocking 

the  HTX-100 


by  Edward  Oros  AC3L 


One  of  my  favorite  radios  is  Radio  Shack's 
HTX-100.  Fve  had  a  loi  of  fun  working 
DX  from  my  car  with  this  rig.  It  is  also  one  of 
the  easiest  to  modify,  if  you  wanl  to  unlock  the 
RJX 

One  of  ihe  major  drawbacks  with  a  rig  of 
this  class  (HR-2510,  HR-2600.  HTX-IOO)  is 
the  tuning.  There  are  usually  four-step  sizes 
used  when  tuning  to  the  desired  frequency 
(500  kHz..  10  kHz. !  kHz  and  100  cycles).  The 
500  kHz  step  is  rarely  used:  its  main  purp(*se 
is  lo  move  you  from  one  part  of  10  meters  lo 
anoiher.  For  example,  if  you  arc 
in  ihe  CW  portion  of  the  band  and  want  lo 
move  to  the  SSB  end,  this  switch  h  handy* 
The  10  kHx  step  luning  can  be  used  when 
looking  for  contacts,  but  you  skip  over  most  of 
Ihe  band.  The  I  kHz  step  isn't  too  bad,  but  if 
the  other  slalion  is  1/2  kHz  off  frequency 
you'll  have  to  switch  over  to  the  iOO-cycle 
tuning.  Even  then,  the  station  may  be  50 
cycles  off  from  you.  I  always  find  myself  us- 
ing the  10  kHz  siep  to  find  a  section  of  the 
band  with  activity,  then  switching  to  the 
1  kHz  step  to  pick  out  a  "loud  one/*  then 
switching  again  to  the  lOO-cycle  tunitig  lo 
fine-tune  ihe  person  in.  Many  limes  I  slill 
can*t  gel  ihe  station  in  jusl  right,  and  iherc  just 
isn't  any  other  way  to  get  any  closer  to  their 
frequency!  Sure,  you  can  use  the  rig's  RIT 
control  to  tune  your  receiver  right  on.  but  then 
younransmit  frequency  is  still  olTa  bit  since  i[ 


doesn't  move  with  the  RIT  comrol? 

The  Conversion 

Wliat's  Ihe  answer?  A  simple  modificalion 
to  allow  the  transmit  frequency  to  move  in 
sync  with  ihe  receiver  frequency  when  using 
the  RIT  control.  This  mod  lakes  only  a  few 
minutes,  is  reversible  (in  case  you  change 
your  mind  later)  and  really  makes  the  radio  a 
pleasure  lo  use  aftenA  ards. 

There  arc  only  tw-o  parts  to  this  conversion. 
You1l  need  a  6-inch  piece  of  wire  and  a  iOk 
variable  resistor.  Any  I  Ok  pot  should  work 
fine. 

To  begin  ihe  conversion*  first  place  the  ra- 
dio on  a  rial  SOFT  surface  (the  cases  of  ihese 
rigs  seem  to  scratch  easily)  with  the  speaker 
side  down,  and  place  ihe  rig  so  the  front  is 
facing  you.  Remove  the  top  four  cover  screws 
and  the  top  cover.  Locate  the  radio's  lamp 
lighL  and  follow  the  while  leads  down  lo  the 
green  circuit  board.  Notice  thai  one  of  the 
lamp  s  leads  is  connected  lo  a  point  on  the 
board  marked  +8.  Now  look  on  the  circuit 
board  to  the  right  of  the  +8  poim.  You  should 
see  a  white  jumper  plug-  In  from  of  this  and 
slightly  10  the  lefl  is  a  printed  circuit  board 
trace  line.  It  is  a  straight  line  with  a  solder 
point  on  each  end.  If  you  have  a  voltmeter 
take  a  voltage  reading  from  this  trace  against 
the  chassis  tjround.  It  should  read  near  7  vohs. 
Mark  down  this  number. 


CUT  TRACE  LINE  HERE 


22  ^F  CAPACITOR 


+  e  VOLTS 


GROUND 


RIT  CONTROL 


Next,  di-sconneci  the  power  from  dte  radio. 
Take  ihe  IOk  variable  resistor  and  solder  ihe 
center  tap  lead  of  the  resistor  to  the  board  at 
Ihe  +8  solder  point.  Next  lake  the  6-inch  wire 
and  solder  it  to  either  of  the  two  remaining 
leads  of  the  variable  resistor.  Use  a  sharp  tool 
to  break  the  straight  line  trace  that  you  just 
found.  Cut  it  in  the  middle  of  the  line  if  possi- 
ble. Then  solder  the  free  end  of  the  6-inch 
wire  10  the  end  of  the  trace  closest  to  ihe  front 
of  the  radio.  The  existing  end  solder  point 
works  nicely  for  this.  This  trace  line  originally 
provided  voltage  only  during  receive.  Since 
the  8-voli  source  thai  we  are  now  lapped  inio 
is  there  during  both  receive  and  transmit,  the 
control  will  now  change  frequency  in  both 
cases. 

Connect  the  antenna  and  power  but  do 
not  replace  the  cover  yet-  Now  you  have  lo  re* 
set  the  radio  back  on  frequency.  To  do  this, 
you  can  use  a  frequency  counter,  or  a  local 
ham.  Set  the  RIT  (now  RIT/XIT)  to  ihe 
center  OFF  position  and  adjust  the  I  Ok  re- 
sistor 10  set  the  radio  on  ihe  coneci  frequency. 
Have  your  ham  friend  transmit  on  a  pre-deicr- 
mined  frequency  while  you  set  the  resistor  10 
lune  them  in-  Another  method  would  be  to  use 
the  voltage  reading  that  you  took  earlier—you 
can  Just  check  the  center  tap  of  the  resistor 
now  and  set  the  pot  to  the  original  voltage  and 
you  will  be  close  to  the  correct  frequency. 
Once  back  on  frequency  replace  the  cover, 

screws,  antenna  and 
power.  At  this  point,  let 
me  inject  a  word  of 
warning,  your  frequency 
display  WILL  NOT 
CHANGE  as  you  use  this 
new  RLT/XIT  So  be 
careful  around  ihe  band 
edges,  don't  get  too  close 
or  you  may  aclualfy  be 
oui  of  band! 

Now  you're  ready  to 
see  how  much  easier  ihe 
rig  is  to  operate.  With  the 
RIT  unlocked.  I  general- 
ly leave  Ihe  step  size  set 
to  the  1  kHz  position, 
tune  close  to  a  **loud 
one"  and  then  just  use  the 
RIT/XIT  for  the  final 
touch  up.  You  get  about 
1-1/2  kHz  on  each  side  of 
the  control's  center.  IVs 


RF  GAIN  CONTROL 


FRONT  OF 
HTX-100 


Figure.  Cur  the  trace  and  wire  in  a  iOk  pot  as  shawti  to  allow  your  rranstttit  fiequency  lo  track  along  with  the  RfT  great!  Have  fun  and  Til 
contr&L  sec  you  on  10  mcteni! 
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KITTY  SAYS:  WE  ARE  NOW  OPEN  7  DAYS  A  WEEK. 

Saturday  10-5pm/Sunday  11-2pni 

Monday-Friday  9  to  6:00  PM 

Coma  to  Barry's  for  the  best  buys  in  town 


For  the  best  buys  in  town  call: 
21 2-925-7000 

Los  Preelos  Mas  Bsjos  en  Nueva  York 

WE  SHIP  WORLDWIDE! 

Export  orders  expedited. 

IC-R71  A.751AM  7aiM  229GM  1^-7000.  I076S. 
IC-T26,  \C~3n,  3Z30H,  729  «.  756.  IC-901.  Fl-7100, 
IC-1410A/2SO0A.  R-1,  R^72,  H-100.  P2/P4AT 


Wherever  (  go,  I  take  my  radio. 

Specialist  in  RADIOS? 

Business  marine  aviation, 

ham  radios  and  scanners. 


CONTACT  US  FOn  THE  LATEST 
BUSINESS  MiD  HAM  RADIOS, 
SHORTWAVE  RECEJVERS  4 
I  SCANNERS    MOTOROLA 

L         YAESU,  lOOM.  KENWOOD. 
MAXQN,  SOMY.  ETC 


^^^^^^^^H 


5TtN   1 
>S.         ■ 


KENWOOD 


ANTENHAS 

A-S.  A£S,  Cushcratt,  Hy^Gain. 
Husttef.  KLtt.  MET2.  Urtian. 
MODUBLOX.  TCWNA,  Buaemiit. 


Fr-767GX,  FT-890,  FT-747GX,  FT-990, 

FRG-8800,  FT-736R.  FT^IOOOD.  FT-415/815,  FT-530, 

FT-5200,  FT-2400,  FT-470,  FT-411E 

YAESU   fCOM 


o 

ICOM 


■ttThMA  ROfti^  H 


rr'23R/£6/76 
FT41tE-avl-9n 

rm-2ooaj7ooa 


IC2/3/4SAT 
(C02AT/2SRA 
iC2/4G  AT/24  AT 
*C-A2t/U16 


TS45CS/AT.  R'5000.  TS-BSOS.  TM  241 /A/ 
441  A.  TR-TSIA,  lAermoo^  Service  Repair, 
TS140S.  TSe^OS.  R2-1.  TS-J^QK  TSB50SD. 
TH'7SA.  TH2S/4aA  TM-SAIA,  TM'74tA, 
THfl732A,  TM-641A 


MARINE  RADIOS 
tCOM  M7,  Ml  t  M56.  M700TY.  MSOO 

AVIATION  PORTABLE  ICOM  A^2l 
MOTOROLA    MARINE     KING  KX  99 


Bearcat  2Q0XLT 


a^idvig  ANT.  Produm 

nm£  n.  sa.  e.  it  uuitimmi 


LAHdmobile  HT^s 
COM  Uie,  H16.  VIOO,  U400 
MAKOM  MOtOnOLA. 
VAESU  fTH2O0B/700e 
UHilOeiy  ftEGENCV,  KINO. 

AVIATION  ICOM  A2i  AaOO  H  T 


'-  * 


TAD 


CeS  +  CONNECT  SYSTEMS  {CSiJ 
Private  Pstch  V,  Duplex  BSOO  CSBOO 


Siinpfex  Aytopafch  SDI-50  vrill 
pcatch  FM  Transcerver  to  yotfr  tgle 
phone.  Great  for  potching  calls 
froffi  citi«s  tO'  reinols  areas.  Stmpte 
to  yse,  SDI-S0 


TUNERS  STOCKED: 

NYE  MBV-A  3  Kilowatt  Tuner 


AOR-AR900.  TOOO.  2500,  2800. 
30OO — wide  rarv^  scamiers 


IC-W2A 


IC4416/U16 


GEOCHRON 
World  Time  indicators 


iDTOflOLARAIllJS 
RMHOS 


TH-7aA 


rr-«70 


DAIWA 


AHAli 

R£P£ATinS 

STOCKED. 

WfllTEfOR 

miOTES 


VoCom/Mirage/Alinco 

VoCom/Mirage/TE  SYSTEMS 

Am pti tiers  &   5/8XHT  Gain  Computer Interf km 

Antennas  IN  STOCK  Stocked:  MFJ^1270B. 

MFJ-1274,  MFJ^1224.  AEA 

G&G  ELECTRONICS  ART1.  PK-88,  MFJ-l27aT.  PK^232  MBX    MOTOROLA  AUTHORIZED  DEALER 

Air  Disk,  SWL,  Morse  Coach  W/FAX,  DRSI  PRODUCTS  KACHINA  COMMUNICATIONS  DEALER 

DSP  2232  Ai  i-rurvni-vi^n 

STOCKED: 

RF  Concepla 
Mtrai0i 


Kantronics 
KAM.KPCii. 

KPC IV,  Data  Engine, 
DVn2.2.KPC-3 


CoverCfSlt  CoaMseatSlocliecf 


SHORTWAVE  RECEIVERS 
STOCKED 


Panasonic 


Wide  selection  ot  SW  &  Amateur 
PuttlicaliDfts 


AUTHORIZED 
DEALER 


Shortwave  Rad>os/Marine 


TfiephcHie  scrsnib^ier! 
fix  celluiir  and  regu^ai 
ptionn.$299.«eacti 


CAfl  Sttrvo  with 
m  stock 


BIRD  Wntlnicters  A 
In  mock 


Radios  for  Business, 
Gov't,  2-way,  etc. 
Stocked  &  Serviced, 

Call  for  Great  Prices! 


ANTEMMAS: 

ANIJ,  Anliivnj 
SpMlDlhL  B vtteF  t. 

WJIlimiifin, 

CQiit«t,CiJihcralt, 

OljffiondCAP, 

Lintfi,  Elc 


(144,  220,  440 
MHz),  Isoloop, 


EIMAC 
3-500Z 
572B,  6JS6C 
12BY7A& 
6146B 


BIRD 

attmeters 
Elements 
In  Stoclt 


& 


Shortwave  Radios  Stocky 


TE  Sysl«fiME 


DNSiTAL  FHEDUENCV  COUNTERS 

OPTOELECTRONICS  model  1300  WA,  0 1 300MHz 

2300.  2210  H,  0-2200 MHz.  2600H.  UTC-30CXJ,  SfllO 

Long-range  Wife^eM 
Tfrfephone  for  export  in  stocK 


HEIL 
EQUIPMENT 
IN  STOCK 


STAN  D  ARD, 


BENCHER  PADDLES 
BALUNS.  LOW  PASS  FILTERS 

\N  STOCK 


MIRAGE  AMPUFtERS 

ASTRON  POWER  SUPPLIES 

Betden  Wire  &  Cabte^  lot']  Wire 

OPTO  KEYERS  STOCKED 


Hy^Qain  Towars 
will  be  shipped 
dir^t  to  ^u 
FREE  of 
shipping  cost 

JRC  Short-wave  radios 

JST135,  MR0-S3SD 

Ameritron  Amplifiers 


MAIL  ALL  ORDERS  TO:  BARRY  ELECTRONICS  CORP..  512  BROADWAY,  NEW  YORK  CITY.  NY  10012(RXjnBiocxsMBnoFcmsT..BETWEQ«sraiNGAitDBWOKSrj 


New  York  City's 


LARGEST  STOCKING  HAM  DEALER 
COMPLETE  REPAIR  LAB  ON  PREMISES 


"AquI  Se  Habia  EspanoP' 

BARRY  INTERNATIONAL 
FAX   212-925-7001    Phone  21 2^925-7000 

Mondpy-Friday  9  A  M  to^VQ  PM. 
Saturday  10-  5pm  /Stndsy  1 1-  2pm 

IRT/LEX-^^Spnng  St    Station".  Subways:   BMT- 
■Prince  St,  Statioft"',  IND*"P'  Train-Bwy  Slaiion" 
&U9:  Broadway  «6  to  Spfing  St.  Patri-9lh  SU6th  Ave. 
Station. 


COAHMERCIAL  RADIOS 

STOCKED:  ICOM,  Motoro- 
la, MAXON,  Standard, 
Vaesu.  We  serve  ntynici- 
paliipes,  businesses.  Civil 
Defense.  @1c  Portabfes, 
mobiles,  bases,  re- 
peatefs... 


ALL 
SALES 
FINAL 


We  stock;  AEA.  Aljnco.  Ameco.  Amerilron,  Antenna  Specialist.  ARRL. 
Asiatic.  Astron.  B&K.  8elden.  Bencher;  BJrd.  Butternut,  CES,  Cushcmft. 
Dalwa,  Elmac.  Henry.  HeiL  Hustler,  Hy-Gain,  tcom,  KLM,  Kantrontcs, 
Kenwood,  Larsen,  Maxon^  MFJ,  Mirage,  Motorola,  Nye,  Palomar,  RF 
Products,  Shure,  Standard,  TUBES,  Unlden,  Yaesu,  VJbroflex^  Duplexers, 
Repeaters,  Scanners.  Radio  Publlcatrons 

WE  HOW  STOCK  COUyERClAL  COMMUNICATIONS  SYSTEMS 
HAM  DEALER  INQUIRES  INVITED    PHOwe  IN  VOUH  0«OEfl  A  BE  REIMBURSED 
COMimClAL  RADIOS  •to«li«^  A  •«rvlc«d  on  prtmlass* 

Amateur  Radio  Courses  Given  On  Our  Premises,  Call 

Ciporl  Orders  Shlpp##  Immttdfateiy. 


Technical  help  offered  upon  purchase 


FAX:  212-925-7001 
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Number  6  on  your  Feedback  card 


ftv  Bill  Clarke  WA4BLC 


The  ICOM  IC-728 

H  F  Transceiver 


(COM  America 

2330  11  eth  Avenue  N.E. 

B&llBVue  WA  98004 

(206)  454-8155 

Price  Class:  $1,099 


Top-of-the-line  performance  in  an  inexpensive  package. 


When  I  first  had  Ihe  chance  to  operate  a 
new  IC-728.  )  looked  at  it  as  an  inex- 
pensive and  plain  radio  witlioul  many  of  the 
beUs  and  whistles  found  on  top-of-the-line 
transceivers.  However,  after  a  few  days  of 
use  1  was  so  impressed  by  Its  ease  of  opera- 
tion and  the  high  quality  of  the  receiver  that  I 
telt  tiiat  this  affordable  transceiver  could  defi- 
nitely hold  lis  own  when  compared  with  top- 
of-the-line  radios. 

Features 

The  tC-728  has  a}l  the  features  I  feel  are 
necessary  to  effectively  operate  on  today's 
busy  bands:  pass-band  tuning;  a  very  effec- 
tive noise  blanker;  a  switchabte  receiver 
preamp:  a  20  dB  receive  attenuator;  variable 
AGC;  RIT:  10  Hz  readout;  an  RF  power  tevet 
control;  a  speech  compressor;  and  a  micro- 
processor that  IS  smart  enough  to  handle 
memory,  frequency,  mode,  and  other  opera- 
tions property, 

There  Is  no  digital  keypad,  built-in  keyer, 
individual  controls  for  noise  blanker  width,  au- 
dio tone,  or  odd  configurations  of  RIT  on  the 
lC-728.  However,  what  few  controls  it  does 
have  are  logically  laid  out  on  the  front  panel 

Fortunately,  ICOM  wasted  no  money  on  a 
manuat  notch  filter  for  the  IC-728,  Afler  all, 
everyone  knows  that  I  say,  "Get  an  automatic 
notch  fitter— it'll  be  the  best  money  you  ever 
spent  for  an  accessory!" 

Operations 

The  manual,  although  small  in  size,  con- 
tains the  necessary  information  required  for 
proper  operation  and  use  of  all  features  of  the 
IC-728.  Additionally,  instructions  are  given  for 
many  maintenance  operations  and  adjust- 
ments. An  excellent  owner/operator  trou- 
bleshooting chart  is  part  of  the  manual  One 
flaw  of  the  manual  is  the  sometimes  lack  of 
in-depth  explanations  for  control  settings. 

The  tuning  knob  has  a  good  feel  and  serves 
Ihe  dual  purpose  of  frequency  change  and  band 
change.  The  rate  of  tuning  can  be  speeded  up 
by  pushing  a  switch  and  the  dial  weight  can  be 
changed  by  adjusting  a  tension  screw  on  the 
front  panel.  A  10  Hz  readout  is  selectable. 
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The  ICOM  iC-728. 


The  VFO  operation  Is  typical  of  most  cur- 
rent solid-state  rigs.  A  and  B  can  be  selected, 
A  can  t>e  equal  to  B,  and  split  operations  are 
possible.  Memory  and  VFO  infomriation  are 
interchangeable.  When  you  QSY  from  one 
band  to  another,  the  mode  and  frequency  last 
used  wHI  be  stored/recalled  for  the  band 
left/chosen. 

Modes  (SSB/CW/AM/FM)  are  selected  by 
push-button;  however,  rt  should  be  noted  that 
to  operate  AM  transmit  and  any  FM,  the  IC- 
728  requires  installation  of  an  optional  UI-7. 

Tlie  PBT  (pass-band  tuning)  works  as  ex- 
pected; this  feature  is  required  on  today's 
crowded  bands. 

There  are  26  memory  channels  selectable 
by  UP  and  DOWN  front  panel  switches  and 
various  SCAN  conflguratfons  can  be  set  up. 
Mode  selections  are  included  in  the  memo- 
ries. 

The  standard  (included)  microphone  has 
UP  and  DOWN  switches  for  lazy-man  tuning. 
The  condenser  element  and  circuit  are  typi- 
cal. 

Semi-break-ln  CW  with  adjustable  hold  Is 
standard:  CW  filter(s)  are  not  Optbnat  plug- 


in  filters  of  250  or  500  h\z  bandwidths  are 
avarfable. 

The  RF  output  power  level  is  fuMy  ad- 
justable frofn  1 0  watts  to  1 00  watts  (CW  and 
SSB).  The  meter  displays  RF  refatrve  output 
and  received  signal  strength  (S-meter). 

LEDs  indicate  XMIT  and  RX  (when  the 
squelch  is  opened).  The  squelch  can  be  used 
In  all  modes.  The  XMIT  LED  doubles  as  an 
ALC  indicator  by  changing  brightness. 

The  rear  panel  of  the  IC-728  has  a  number 
of  accessory  sockets  that  are  not  generally 
found  on  other  comparable  XCVRs, 
Outputs/inputs  include:  switched  13.8  VDC, 
audio  (fixed  level),  squelch,  tuner  information, 
AFSK,  ALC,  amplifier  switching,  etc. 

Computerized  operation  is  afforded 
through  an  optional  CT-17  Cl-V  Level  Con- 
verter with  speeds  to  9B00  baud. 

How  It  Performs 

The  IC-728*s  receiver  is  triple  conversion 
and  uses  direct  digital  synthesis.  It  is  both 
sensitive  and  quiet — very  quiet!  ICOM  has  re- 
ally perfected  DOS  (direct  digital  synthesis). 

I  was  not  prepared  for  the  quality  of  the 
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ASTRON  POWER  SUPPLIES 

HEAVY  DUTY  *  HI6H  QUALITY  •  RU66ED  •  RELIABLE 


MODEL  VS  50M 


SPECIAL  FEATURES 

•  SOLID  STATE  ELECTRONICALLY  REGULATED 

•  FOLD-BACK  CURRENT  LIMITING  Protects  Power  Suptrfy 
from  excessive  current  &  continuous  shorted  output 

•  CROWBAR  OVER  VOLTAGE  PROTECTION  m  ali  Models 

axcepi  RS  3A.  RS4A.  flS  &A.  flS4L  R£  5L 

•  MAINTAIN  REGULATION  &  LOW  RIPPL£  at  low  line  mput 

Vbitage 

•  HEAVY  DUTY  HEAT  SIMK  •  CHASSJS  MOUNT  FUSE 

•  THREE  CONDUCTOR  POWER  CORO  excepl  tor  ftS-3A 

•  ONE  YEAR  WARRANTY  •  MADE  IN  US  A 


PEflFORfillAKCE  SPECIFICATIONS 

•  INPUT  VOLTAGE:  105-125  VAC 

•  OUTPUT  VOLTAGE:  13.8  VDC  ±  0.05  volts 
(Internally  Adjustable:  11-15  VDC) 

•  RIPPLE  Less  than  ^mM  peak  to  peak  (full  lead  & 
km  line) 

•  All  units  available  in  220  VAC  input  voltage 
(except  for  SL-IIA) 
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RS-L  SERIES 
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RM  SERIES  MODEL  RM-3SM 


•  19"  RACK  MOUNT  POWER  SUPPLIES 
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RS-A  SERIES 


MODEL  RS-7A 


MDDEL 

RS^3A 

RS'4A 

RS^SA 

RS-7A 

RS-7B 

RS'IOA 

RS-12A 

RS'12B 

FS-20A 

RS-35A 

RS-SOA 


Coim 


CiHtiiiiit 
iitf  (Aapi) 

2.5 

3 

4 

S 

5 

7.5 

9 

9 

15 

25 

37 


lAapil 
3 

4 

5 

7 

7 

10 

12 

12 

20 

35 

50 


[INI 
■  xW  X  I 
3  X  4^  X  5^ 

3^  X  61^  X  9 

Z^h  X  6V^  X  I'M 
3%  X  6^^  X  9 

4  X  7V?  X  \m 

ixl^kx  Wk 
4^^  X  a  X  9 

4  X  7V?  X  10^^ 
5X  9x10'yi 
5x11  X  11 

6xl3^x  II 


Slippiil 

WL(lkiJ 

4 

5 

7 

9 
10 
11 
13 
13 
IS 
27 
46 


RS-M  SERIES 
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VS-M  AND  VRM^M  SERIES 


Separate  Voll  and  Amp  Meiers  -  Output  Voltage  adjustat^le  from  2-15  volts  •  Current  limit  adjustable  from  1 .5  amps 
to  Pyll  Load 
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MODEL  VS-35M 
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RS-S  SERIES 


MODEL  RS-12S 
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receiver  the  !C'728  provides.  In  perfor- 
mance it  js  comparable  to  my  trusted  Ten- 
Tec  Corsatr  II  and  outpefforms  my  1C-751A 
hands-down.  \  don't  make  this  statement 
iightly,  as  both  have  been  standards  to 
which  all  others  have  been  compared. 

Selectivity  and  sensitivity  both  rate  very 
high.  Weak  signals  on  tO  meters  were 
copyable,  and  the  very  crowded  75  meter 
band  at  night  was  easily  sorted  out.  Using 
the  PBT  made  signal  sorting  very  easy 

Note:  This  evaluation  was  compJeted 
during  the  summer  months  when  QRN  ts 
very  prevafent.  I  found  that  the  IC-728  han- 
dles high  levels  of  static  vary  well. 

Receive  audio  was  very  good,  even 
when  using  the  internal  speaker.  It  im* 
proved,  however,  when  \  sent  the  audio  to  a 
large  external  speaker  (as  would  that  of 
nearly  any  receiver). 

Comments  about  the  XMrr  audio  quality 
were  not  as  positive  as  those  about  receiv- 
er performance.  Audio  was  described  as 


weak  and  without  authority.  I  corrected  this 
by  changing  from  the  standard  microphone 
to  the  SM-8  (ICOM)  and  making  tone  ad- 
justments to  it.  I  was  then  able  to  duplicate 
my  typical  10-751 A  or  Corsair  II  signal,  and 
comments  were  then  very  favorable, 

A  keypad,  such  as  the  one  optionally 
available  for  the  IC-751A,  would  be  a  good 
addition.  I  rarely  use  memory  features,  but  I 
do  enjoy  the  ease  of  keypad  frequency  en- 
try. Perhaps  a  third  party  will  develop  a 
workable  solution  to  this  deficiency 

The  display  is  very  readable  and  the 
controls  are  well  laid  out  for  ease  of  opera- 
tion. The  switches  and  controls  are  large 
enough  to  be  easily  usable. 

The  size  of  the  IC-723  is  such  that  it  will 
easily  fit  in  most  mobile  situations.  An  auto- 
matic antenna  tuner  would  be  perfect  for 
this  operation. 

For  the  evaluation  1  used  an  Astron  35- 
amp  power  supply,  as  the  lC-728  does  not 
have  a  built-in  AC  power  supply  The  an- 


tennas )  used  included  the  Cushcraft  R5,  a 
two-band  dipole,  and  a  160  meter  Carolina 
Windom. 

Recommendation 

The  ICOM  lC-728  performs  top-of-the- 
line  and  is  operationally  comparable  to  the 
high*priced  rigs,  but  the  price  is  way-down- 
low. 

1  recommend  the  1C*728  and  feet  confi- 
dent the  investment  will  be  returned  with 
many  years  of  reliable  enjoyment. 

Model  10-729 

ICOM  foresaw  the  recent  demand  for  6 
meter  transceivers  by  adding  coverage 
from  50  to  54  MHz  to  the  10-728  and  call- 
ing  it  an  10-729. 

Six  meter  power  output  is  10  watts  on 
SSB/CW/FM  and  4  watts  on  AM.  A  lone 
encoder  is  included.  The  729  weighs  about 
10.8  lbs.  and  costs  about  $300  dollars 
more  than  the  IC-728, 


Specifications 


General 

Receive  frequency  coverage: 

500  kHz*30  MHz 

Transmit  frequency  coverager 

1.800-  1.999  MHz 

3.500-  4.000  MHz 

7.000-  7.300  MHz 

10.10-  10.150  MHz 

14.00-   14.350  MHz 

18.068-18.168  MHz 

21.000-21.450  MHz 

24.890*24.990  MHz 

28.000-29700  MHz 
Modes:  SSB/CW/AMVFM* 

(*  AM  and  FM  require  optional  1)1-7  on  IC-728) 
Memories:  26 

Antenna  impedance:  50  ohms 
Usable  temperature  range:  14  to  140  degrees  F 
Frequency  stability: 

<±200  Hz  first  hour 

<±30  Hz  at  77  degrees  F 

<±350  Hz  over  90  degree  F  fluctuation 
Power  requirement:  13.8  VDC  (20  A  on  XM1T) 
Dimensions:  9.5  x  3.7  x  9.4  inches  (WHO) 
Weight:  10 J  Itss. 

Transmitter 

Output  power 

18-30  MHz 

SSB/CW/FMnOOW 
AM:  40 W 


Spurious  emissions:  <-50  dB 
Carrier  suppression:  >40  dB 
Unwanted  sideband  suppression:  >50  dB 
Microphone  impedance:  600  ohms 

Receiver 

System:  Triple  conversion  supeitieterodyne 
IF  frequencies:  70  MHz/9  MHz/4S5  kHz 
Sensitivity  (preamp  on): 
0.5-1.8  MHz 

AM<13,0|iV/10dBS/N 
1J-30MHZ 

SSB/CW  <0.16  jiV/1 0  dB  S/N 

AM  <2,0  M V/1 0  dB  S/W 

FM  {28-30  MHz)  <0.5  nV  12  dB  SiNAD 

Salecttvity: 

SSB/CW 

>2.1  kH2/-6  dB 
<4,0  kHzI'SO  dB 


AM 


>6.0  kH2/-6  dB 
<20  kHz/-40  dB 


FM 


>12kHz/-6dB 

<30  kHz/-50  dB 
Spurious  and  tmage  rejection:  70  dB 
Audio  output:  2.6W  at  8  ohms 
RIT  range:  ±1.2  kHz 


Options  Available 

AM/FM  Unit  (UI-7)  is  required  for  AM  transmit  and  FM  operation  in  the  10  meter  band. 

ICOM  offers  an  automatic  antenna  tuner  (AT-160)  which  attaches  to  the  side  of  the  IC-728.  It  receives  its  operating  power  from  the 
728. 

For  mobile  operation  the  AH-3  HF  Automatic  Antenna  Tuner  ts  availal>ie.  This  particular  tuner  fe  designed  for  remote  mounting 
Oe:  in  the  trunk). 

An  automalic  antenna  selector  (EX'627)  is  also  offered  that  switches  antennas  based  upon  the  frequency  of  operation.  Manual 
over-ride  is  included* 

Many  other  options  are  available  (see  your  local  dealer  or  send  to  iCOM  for  more  information). 

Availability 

The  ICOM  IC-728  is  available  from  most  amateur  radio  sales  outlets.  The  suggested  retail  price  is  S1,099  although  ^b  street  price 
will  probably  foe  less. 
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tnolot  Runt  on  9 
VDC. 
VS-ikil  J6  95 


LIGHT  BEAM 
COHML^NICATOflS 

I'Ani-'n.'ii  Muam  pwir 
nAvad  baam  up  lo 
30' — isa  sfiifria  ikH" 
es  IQ  go  up  m  ^1  mtm* 
H^jmlftw  LiM4  304:Hr 
c^'ner  Gratf  tw  «nra- 

deisctabia   tug ' 
Transrnitlar  -  it/cm^ 


PRICE 


$189  9b 


$l3i,9B 


$16^9.95 


liS^^b 


t2<9  ^ 


SS9^ 


wwmBsss 

MIKE  UTS 


Pick  Iha  unm  thal's  right  fDT  ynj  AH 
units,  tmnamll  slabLe  signol  \n  GQ- 
1 0S  MHi  FM  biard  up  lo  300^  pKC«pl 
lot  hi  power  FM  -'4  that  poea  up  lo 
V2  tiule 

FM-  T  bflsc  unff  $5  OS 

FM-r   J.1  otxnw  b(4  win  acKJ«d 
ti4*prean^       .  .  .   ,  S7»5 
Rrf-4,  long  lapjpiL  high  pDHbvr  vkf^i 
vBfy  Kfiiiiri)!!:  audn  sectcn^.  pci>a 
uCtnocitAiOraw^  $14  9S 

IW^  f.mjaianT    rmrr  umlir  rir 
tiidg»lcaFll-tZ4  43  ffS 


PACKET  RADIO 

Two  ntiyv  Mcrs-iong.  iiire  SVHiJaWt 
far  iJip  Cammodarfl  64  {P4WAj 
(v  iNs  JBM-PC  [P-(BM}.  Eaiy  u- 
flnmtily  NO  TLiMING"  ln- 
tiudps  f  REE  dfili  sotlwarr  PC 
Bo*t&  and  Fui>  Doairrnaniation 


KIT     p-m* 
p«« 

CASE  CPK 


LQ  NOISE  PREAMPS 

fefaiie  ihal  re-ciBv^^  come 
ALIVE  I  Small  5lzfl  tqr  oaiy 
dnal-ajiillon  wiltt  HhO  tunad 
jnpui  for  p6a)£  par4ornin>c« 
Excellent  gain  and  noim^  Uq- 
uro — g^uaranieed  ip  jrr^ovB 
facapUon*  Sp^tii^f  band 
2M-P8  ID.  220  MHf— PB 
^O.A^lMHz-'PRiO 
Eat*!  kil  tlTSS 


TELEP>fOI*E 
TAAMSMITTER 
Minh^zad  *»th  pfo^ss- 
sKinai  paiformar^ca 
Self-pawarad  from 
ph4i>9  hria.  ti^uTiiii 
in  fU  Qroadcadi  band 
up  la  *'*  rntl9   Injitniis 
easiCy  anfwhers  on 
phone  Imp  or  in  tide 
phone! 
PB-1  kit  S14  9E 


NEW 


FM  RADIO 
Fiil-Afldpad  BUpaffUrr 
iThcnHioli  •arTaii»<ii!t> 
IC  detadDt  and  10  7 
IfHz  IF    TunH  Sid 
FW  bTDadcBsi  bwid  as 
^vai  ^  lafQa  pamdrti 
on  9adn  auvA  kd^  lof 

by  eiparimamt  Of 
BVBfi  as  FM  radio' 
FFLl  k4  f  1$  95 


SPEAKER  PHONE 

t^  on  iha  pluna  hancte-^lBsi.  grvar  td  fMl  m 
shop  «  shflcfc.  prtss  lh«  button  to  anvwaf — no 
dctuatfplicoaifaaclid  Worlts  sairw  as  cotrrrner- 
cial  Lwiirs  Talk  tnom  anyrwhere  In  roorn.  phorw 
ime  powflrert— no  t^atlary  rweded  Supcir  for 
lamdy  a/iel  CQn  litre  net  c^ts  of  ti-uy  I  wo  loi 
ftand^lree  (niar^pm^  Add  our  cs^e  ui  lor  a  firo 

ICKIik. 

SP-1  S?«3fl^        Case-CSf^  tTi?95 


SUPER  SLEUTH 

f.  ^,-=.-  '7-.-  ■■  rivaam. 

^  ■  ~  ^.-  m4  pfCli 
up  a  pin  prop  H  IS 
fcaf^  Gtaai  iv  mota- 
torir^  baby'a  rpdrtt  ar 
as  gefttrU  purpoi* 
an^ipfiar  FiJi  ZW  fttw 
PU^wa  Ruiii  pn  ft  1|> 
15  wpttt.  U»«i  9-45 
^f^m  5peBheT 

3?  J  911.1         sets 


BROADBAMO 

rnCAMf 

Viery  popular  wiriutpv* 
aii-purppsc  praamp 
pdaai  ^t3^t  cca^nnar. 
TVi  VHf/UMf  fig*. 
edv<ers  tonooa. ^ 
dB  oatn.  »00  kHz-1 
I^He,  SV-I^VDCop- 


IMfiS 


SA-7liit 


FM-3 

SHOWN 


'2  METERS 

223  MHz 
440  MHz 


$149 


95 


FANTASTIC 
FM  TRANSCEIVERS 

SYNT§-i£SfZ£a — NO  CRYSTAt-^ 

flamacy  Iveau  ma  pre*  tamer  pn  FU  ngsf  The  ¥X  4  ciagl  kir  stodi 
piHiatia  DT  rnobda  tha  «ndia  fmpjBncy  uiiXiai^  and  pnipsMnDia  rv^ 
paattt  splits  malm  tfw  FX  ttie  perte^  ng  fecr  Amaiatf ,  CAP  c*  MARS 
dppifc^iDfidL  Pachataart  nafly  f^fwaciaria  rfia  dadicaiBd  pdcuti-!  pCid 
'  TRUE-Ftyf"  st^nai  and  almost  if^fiant  T/R  gwitcihing  High  speed  pA^tntil 
No  pFDitii«^  Tfvilva  dHOda  progrartimad  chvinais.  5W  RF  output, 
sensitive  dual  convar^iorT  r^etver  zjid  provan  EASY  as^etr^b^y.  Wtty  pay 
mora  lor  a  lised  lorei^  ng  wtien  you  can  hftvfl  one  AMERICAN  WADE  mv 
i^ouli  Fd''  IftgG.  ConnQQ  complele  l&ss  case-  and  aptak/or  mika.  Ordar  oy 
matchimg  case  and  knob  iet  for  that  pro  li>ok, 

FX-USklM^Matari)  %U9  9^ 

FX-223k{1  |t^  Mttprs)  f149  9& 

rK-440lldl|3HM«lffrs)  $169  95 

CfX  mdiiinfl  caaa  sai  &  34  fti^ 


2  MTR  &  220  BOOSTER  AMP 

*^r&  s  1  gffl^  poPit^r  lor  aixy  2  n^imr  ;»  220  MHz  ttand-htid  i^nt 
~ "-ess pwm*  UJflailBn.  ihittr over  SO  *af[s ^  D<u4yaaL  ijoiiing  yui  Id 
'  '  :  ne  rfppaiai'*'|i  ii^  guialBig  adiif  tfk*  how  noiaa  piaai^  rvmirk ADty 
TTixenf&imoipSon  RarMarElftnrorKSh«adld(fHu«nd»cpi2m«fa^ 
amp  kits,  tut  mw  wa  oftar  Luuipla^ily  wincf  aiid  laaiBd  2  maiai',  aa  vmM 
a^  -230  una.  uniiti  Both  nave  aH  tti«  feaLun>«s  pf  nhe  high-pncvd  t»oi^ 
■rs  al  a  tracLicn  of  Iha  cost. 
PA-10  2  MTR  POWER  SOOSTER  (10 }(  power  gamy 

Fully  wired  A  lasted - .  i8&  95 

PA-20  220  MHi  POWER  BOOSTED  {6  X  poi^if  gain) 

Fully  wirad  &  taatad i&^M 


ri  a^B  a*«ai 


^y 


QRP  TRANSMITTERS     HAM  RECEIVERS 


20, 30. 40,  80M 
CW  TRANSMinERS 


28, 30. 40. 80M 
All  MMlfi  RECEIVERS 


Jom  tttt^hmon  QRpi  Thousand  of  ihaaa  iiMifr^figs  h»we 
baan  aM  «rtd  wiw  of  DX  Dontacta  hawa  baan  made 
Im^ig^  awajn^  i«tt«m  EuRjpa  iMlh  a  S30  (sransiul- 
ler— that'*  jhoffl  radtaai  m  b^^f  Ti^4$4  CW  rkjps  amNleai 
mates  lo  tha  fiKalvans  at  nght  They  ffav*  EwcK-pOaiiksn 
vanabbe  cryatal  cpnlrol  fone  papular  Qf^P  XTAL  irkdud- 
edf  one  wan  ciiitpui  and  built-in  aniennd  switch.  Runs  an 
I2VDC.  Add  our  matching  case  and  knob  a#t  for  a  hard- 
some  Imi&hed  look. 
Vour  thoit*  o(  bands  S£$  95 

(Spacily  band  ORP  20,  90. 40 or  SO] 
Matching  casa  &  Knod  set,  CQAP  $  1 235 


E-2  KEY  CMOS  KEYER 


Settd  pariaei  CW  wfltwi  an  fwcr  qI  rvcai^t  :::  kil! 

EasrtKHuitt  )bI  iwa  ftditoae  ospilaAp'  ipe«<tcpr4i^ 

II  w  f  >  li  I  i  wnn  an  >  wain  niMi  1  FUauiDrnidi'ai*iai»ic9V 

^ssacPf  SSHHQer  manual  9VQ9  idvnpn  matung  ygw 

-  *ay  lor  anra  tavingt  Add  otf  imaiciiing  csa  sm 

CW-7lKlt  $24^ 

Matching  caaalMOb  Ml,  CCW  ir2  9i 


BfMfi  jfO«^  PMn  mini  fipm  vtptton  Swwiiva 
AM.  CW,  SSQ  tflcaiwaf*  uaa  Aract  cprtversipn  oanipi 
wtth  NEfl02  IC  ax  iHknd  m  OSf  and  AflRL  hand- 
tiocks  Vify  tst^itv*  vatmctor  lunad  pvef  sntira  band 

Piffnty  of  sipaakef  voturri^   Runs  on  9V  ban^^ry    ^ary 
EASY  lo  buRd.  fPts  of  fun  and  educaHonaj— ideaJ  tor 

baginner  or  old  pro .  H&vi  30^page  manual.  Add  tha  caaa 
■set  ior  wieli-tnled  proieEsionnJ  look. 

Vour  clioice  of  bands ,  $^  9i> 

Opecily  band:  HH-20,  HHvW,  Hfl-4Q,  Hfl-aO) 
Maiching  case  B,  knob  aal,  CHR  S12S5 


2.  6. 10  MTR,  220 
FM  RECEIVERS 


ACTIVE  ANTENNA 


Cramped  for  ipacp?  G«1  lonqwire  pcn'orrimnco  wth 
lh>5  d9£iHiop  anienna  Properly  didtJtyriijd  iinii  hjasi  dusi 
HF  and  VHF  citii\Mry  and  buijl-in  whip  anlonna.  as  well 
as  external  lAch  RF  gain  can  trot  and  iV  uperalion 
makes  unrt  idaaJ  fo(  SWls.  travoiing  h*nn*  or  acanrwr 
bufts  who  ruma  hanat  neci^liDri  The  malchlng  oase 
aj>d  kno^  Hil  givn  ttie^  und  3  tiunpreddoiv  ioo«< 
AAr7  Kit  %Z*  05 

MdJChing  cas*  &  Knot)  »<.  CAA  Si 2.9^ 


SPEECH  SCRAMBLER 


H^  PMt  pi»na  or  radio  KjC 

Easy  ftocauor  fo  <kfti  rmio  and  celaphona  u»  requires 
npdiract6onnaiciipn^€asyiztbyid2<;cir«u«  Cait^so 
ba  ciud  to  daiicramble  marry  S^ay  radio  fignate-  Fin- 
tsti  your  kH  dtf  Miih  tha  haodsoma  caaa  &  hrtob  set 
SS-7  kit  S29  95 

K^atchjng  cased  knob  set.  CSS  11^,95 


SHORTWAVE  RECEIVER 


#4  4.^, 


Keep  on  ear  on  ttie  kicaf  repaeier  gang,  manlior  iha  cops., 
ct>9Ck  oui  the  weattwr  or  |uat  pljiln  listen  around,  Thaaa 
Bon^ilive  &Ljperh(2'[  receivers  are  luatlhe  Ek:ket^  They  lurv 
any  *iMH7  portion  of  the  band  and  have  smooth  varactor 
luRiciOr  dual  cortve-rskjn  i^ilh  ceramN:  IF  fNlers,  AFC.  ad- 
jus1abl«  aquelctr  and  ptanHy  ol  ipaaker  voiurme  Runt  ori 
9V  tj4tt«ry  and  peftofmnnoa  ihat  fivals  the  big  rtg«1  for  a 
compieia  fmianiad  pro  kxrii.  add  our  maidttng  t^au-  and 
kAObavl  wiHi  acreened  gfipciict 
FMDcnHThjiicdicai&raeafMl'lyl $29  95 

Sp«««iy  EMiHi:  Fn  i4t  {ami,  wrm  ^^i  frid  fiom)  FTv 

2SD{2^MHi) 


MiUctwigi 


ft  hflOb  W(.  CFR 


S1Z.0S 


FM  STEREO  TRANSMITTER 


Run  your  owr^  sterso  FM  itationf  Tranvrnpt  a  siabio-  ilgr^ 
tn  itia  ttttidard  FMPro^dEHtband  Itwpugnout  ttm  tKum. 
dorm  or  rwighborhood  ConnectB  easjfy  to  ime  ouipute  n'l 
CD  player,  laps  d^chs,  mt  Runs  ori  9V  babery,  ntiL 
ihifff  nai  whrp  amenr^a  and  sxlainil  anfertna  faek.  Add  our 
case  let  tqr  a  "staiion"  look  I 

FM-tOkll  $29.96 

UflEchmg  case  set,  CFM  $12  95 


AIRCRAFT  RCVR 


FartaalE  r*c*n«r  llM  caphatit  f»  «ortd  v#i  rust  a 
tS' aftiwini' Can  ncewp  arnr  3  MKt  pprtain  fnprrr  4- 1 1 
MHz  TruaaupaitwtliaiSjmcom^riiFiKSorliiinaia.  AQC. 
f^  gam  contrpl,  pl«f%  of  spe^«r  vaiuma  and  runs  ofi  a 
9V  batierv  Faaeiiwting  Scout  sf  hood  or  ctub  proiecl 
providoK  t>omM  of  fun  lor  even  Fh«  maai  ivfious  DXer 
For  ine  cai,  CQ*^ildar  our  shortwawe  comwrtai  Two 
swiEchabhIe  bands  [*r\  3-22  MHi  ranpa).  aech  t  MHz 
wifte — iun.dble  on  your  car  radio  dial,  Add  iottis  mieress 
to  vour  drive  home! 

ShortwflVB  raeaivar  kit.  Sfll  $2S.S5 

Sh&rtwaH«  cpn wrisf  Kit.  SC I  $27  S5 

Mlalching  ^«*  a«|  tbr  Sl^l ,  CSR  $  1 2  35 

Maier»ngca*#t«itofSClCSC  Si^.ftB 


T£nU£^  SJ^riJwImngu^pnll^^   ti*-..^e  lifif  afi 
^mfa.  n  mat  pit«t*d  wliim  in  Dnpnai  Ibcw  Iv  fv 
'."4f  ^liLooU  i^  hM  i»  ppwji  MiimiPB  awl  iff. 
--BHiir    -fgf  idnmr'  iipa^i  aMMFa 
.  *£OCifU  S  erty>  rtd  £5  4 
ria  ^dU^a  <4iTi* 


Haad^  e^citiF^  miTtaratt  conimuflicaikiris — p«:k  1^  p(ai4l 
iift  to  too  miles  away'  R4C«i:v9i  Tl0-l36  MH£  AM  atf 

band  srnooth  varactor  lumngi  tiuparhei  with  AGC,  can 
rnm-c  filter,  adEusiabie  !M5ue4ch,  titceHlent  wnsiiivity  and 
iat^  oi  speaker  ^^olume  R'Unaon'BV  baltsrv.  Great  for  air 
showt  Or  (ubI  hanging  around  the  airporll  New  30-paga 
manual  d«lail&  piiot  ladK,  loo.  Add  case  sei  tor  "pro" 
look. 

ARllin  $34  05 

Mal€  l^ing  case  sat,  CAR  t^2  AS 


PHONE  ORDERS  CALL 

716-924-4560 


FAX  716^4-4555 

RAMSEY  ELECT'RONICS,  INC.  793  Canning  Parkway,  Victor.  NT  14564 
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Number  7  on  your  Feedback  card 


by  David  Pelaez  AH2AR/8 


The  Micro-Mag 
Mobile  Antenna 

Compact  VHP  and  UHF  antennas  for 


Pro-Am  by 

Valor  Enterprises 

1 85  West  Hamilton  St 

West  Milton  OH  45383 

Telephone:  (5t3)  698^194 

Price  dass: 

MM  144  (2m):  S43 

MM450  (440  MHz):  S43 

MM270  (2m  &  440  MHz):  TBA 


the  ham  on  the  goi 


f 


There  is  one  word  that  describes  these 
new  antennas  that  Valor  Enterprises  has 
recently  created  . . .  SLICKfll 

During  a  recent  visit  Gerry  Stephens 
W8LLW  showed  me  a  prototype  mobile  ham 
antenna  he  had  just  finished  that  was  going 
to  be  added  to  the  Vaior  Pro-Am  tine.  As  Ger- 
ry is  VP  o(  engineering  at  Vator,  his  amateur 
radio  background  has  helped  keep  amateur 
radio  products  within  the  company  catalogs. 

The  unusually  small  size  of  this  mobile  an- 
tenna makes  it  qurte  unique.  As  I  examined  rt 
for  the  first  time,  1  was  amazed  at  the  overall 
size  ar>d  weight  of  thts  magnet-nrKyunl  anten- 
na. The  whole  antenna,  magnet  mount,  trans* 
mission  line  and  BNG  connector  tips  the 
scale  at  under  two  ounces!  How  would  such  a 
diminutive  magnet  hold  under  the  buffeting  of 
passing  semis  and  turnpike  speeds?  Gerry 
told  me,  "See  for  yourself!"  Since  he  knew 
that  I  was  preparing  for  the  trip  down  to  Ftorl- 
da.  what  better  test  scenario  would  there  be? 

How  Did  They  Do  It?? 

In  an  ABS  injection-molded  base  only 
slightly  larger  than  a  Hershey's  "Kiss."  Valor 
has  added  a  rare  earth  magnet.  This  ex- 
tremely powerful  magnet,  made  of  a 
Neodymium-lron-Boron  compound,  fomts  the 


heart  of  the  MM  series  mobile  antennas.  Its 
size,  weight  and  magnetic  strength  make  it  a 
real  powerhouse.  Valor  didn't  stop  with  quaft- 
ty  materials  at  the  base.  The  antenna  itself  is 
made  from  a  17*7  pH  stainless  steel  0.046* 
rod  that  has  been  black-chromed.  A  9-foot 
run  of  RG-174  coax  is  used  to  compliment 
the  diminutive  base,  and  the  line  terminates 
into  a  strarn  relief  type  BNC  connector.  As 
this  system  was  designed  lor  taking  on  and 
off  vehicles  as  a  pack-away  antenna,  the  an- 
tenna's power  rating  is  50  watts  (determined 
by  the  use  of  RG-t74)  for  the  2  meter  version 
(and  the  2  meter  portion  of  the  dual-band  an- 
tenna), and  35  watts  when  using  the  dual- 
band  antenna  on  440  MHz. 

Road  Test 

Take  care  when  placing  the  antenna  mount 
on  a  painted  metallic  surface.  The  magnet  is 
very  powerful  so  there  will  be  a  tendency  for 
it  to  pick  up  all  sorts  of  stuff.  There  is  nothing 
quite  as  abrasive  as 
the  fine  grit  the  mag- 
net seems  to  find 
when  it  is  off  the  vehi- 
cle. A  careful  wipe  of 
the  base's  footprint 
with  a  clean  towel. 


Photo  A.  The  Valor  Mobile  Antennas  Micro- 
Mag  series.  Pictured  is  the  2-meter  version 
(MM- 144). 


Photo  S.  The  ihreadea  orass  connection  aiiows  for  quick  changing  of    Photo  C.  TTie  MM-27Q  duai-band  version.  The  miniature  base  holds  up 
the  whip.  The  BNC  connector  is  shown  for  size  companson.  even  at  high  speeds  thanks  to  a  rare  earth  magnet  in  the  base. 
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along  with  a  close  inspection  afterward  wtB  in^ 
sore  that  you  won't  drive  any  iron  filings  into 
the  paint  on  the  oJ'  steed.  As  odd  as  it 
sounds,  I  found  that  the  magnet  was  so 
strong  ttial  it  would  attract  the  very  fine  cop- 
per wires  from  past  coax  soldering  proiects. 
The  tinned  copper  strands  from  the  braid  had 
enough  ferrous  tin  plating  on  them  to  become 
magnetic.  Also  remember  to  tip  the  base  and 
lift  straight  up  in  order  to  remove  it  from  a  sur- 
face .  ,  .  don't  try  to  slide  it  off ,  .  ,  or  sscccr- 
raaatttccchhh!!! 

After  logging  over  3.500  miles  in  28  days, 
the  quarter-wave  M  1^1 44  faithfully  stayed  Jn 
place  and  budged  only  when  t  took  it  off  to 
put  it  on  another  vehicle.  The  convenience  of 
having  a  quarter-wave  miniature  2  meter  an- 
tenna for  instantaneous  use  on  any  of  the  ve- 
hicles we  were  using  really  spoiled  us.  Usuaf- 
ly*  the  thought  of  lugging  around  coiled-up 
RG-58  and  a  large  magnet  mobile  antenna 
would  be  enough  for  us  to  Intentionally  forget 
it.  if  ever  there  was  such  a  thing  as  a  perfect 
idea  .  .  .  this  was  It  No  more  iron  ballast  for 
this  chapf 

Some  More  Good  Points 

As  a  frequent  flier,  I  also  see  the  advan- 
tage of  this  mobile  antenna  for  briefcase 
packing.  The  MM270  becomes  the  perfect 
companion  to  a  dual-band  handie  talkie  while 
using  rental  cars.  Additionally,  its  ejctremely 
low^profile  design  makes  it  virtyally  invisible 
from  30  feet  away. 

Both  antennas  witl  be  available  by  the  time 
this  article  is  published.  The  dual-bander  will 
be  much  like  its  little  brother^ — it  witl  be  a 
quarter-wave  antenna  (unity  gain)  for  2  me- 
terSp  but  it  will  also  perfonm  as  a  5/8-wave  an- 
tenna (3  dB  gain)  on  440  MHz.  Valor  has 
done  its  homework  on  trimming  these  anten- 
nas right  the  first  time:  As  there  are  no  user 
adjustments  on  these  stainless  steel  anten- 
nas. Valor  has  Insured  that  they  are  cut  to  tol- 
erance so  no  tuning  is  required. 

The  2  meter  version  that  I  fteld-tested 
showed  a  very  flat  VSWR  across  the  2  meter 
band.  As  a  matter  of  fact,  the  Smith  Chart 
from  the  Networfc  analyzer  reveals  a  band- 
¥vidth  of  nearty  23  MHz  at  less  than  2.0  to  1 . 
This  antenr^a  covers  a  good  slice  of  the  VHF 
public  service  band,  with  the  SWR  ^trough" 
centered  around  146  fVlHz.  The  highest  read* 
in g  at  any  one  given  point  on  the  2  meter  am- 
ateur band  was  1 .4  to  1 ,  and  it  was  almost 
flat  near  146  MHz. 

The  Drum  Roil,  Pleaset 

I  have  never  seen  a  magnet-mount  mobile 
as  slick  as  this  one.  If  you  are  looking  for  an 
extremely  high  quality  magnet  mount  anten* 
na.  the  size  of  a  flea  but  with  the  grip  of  a 
gofilfa.  Valor  appea/s  to  be  the  only  company 
producing  such  a  beastie,  Gerry  says  that 
there  are  some  European  cellular  phone 
antennas  that  have  this  )ow  a  profile,  but  it 
looks  like  Valor  is  the  first  to  come  up  with 
this  concept  for  amateur  use  in  the  United 
States.  I  am  most  certain  it  witl  become  a 
very  popular  antennal  Just  don't  forget  to  eat 
your  Wheaties  before  you  remove  it! 
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DELTACOMM  1-7000  and  your  MS-DOS  computer  gives  you  a  custom  interface  integrated 
with  optimized  software  that  will  not  just  control  but  wifl  maximize  the  potential  of  your  R7000. 


LI  CVBEBSCAN  function  allows  scan  file  tracking  control  of 
systems  employing  frequency  hopping  techniques. 

Q  Speclmm  log  at  speeds  In  excess  of  1300  dhannm\s/vnwi. 
m)^B  automatically   generating  a  histograin  of  activity. 

Q  Birdie      log      during      frequency      search      aulomaticaily 
Characterizes  your  B7000p  thert   lDCi<s  out  those  freqyenctes. 

Q  Automatic  detect bn  and  storage  of  actrve  fraquendes  during 
seaich  arid  spectrum  log  operations- 


DELTACOMM  DSS  (Digital  S*gnai  Strergih)  upgrade  for  the  DELTACOMM  1-7000  communication  manager 


Q  Innovative  inl  efface  design  alkiwB  dig  liking  and  stofin^  the  R7000  signal  level  infoonatioo  with  8-bit 
acQjrary  via  your  co^niXilar's  game  port. 

□  DSS  allows  user  programmatrfe  upper  and  lower  signal  level  deltdion  llmils  during  DELTACOMM  I  7O0O's 
spectrum  log  function. 

Q  Log  signaf  strength  information  to  printer  or  disk  file  while  DELTACOMM  1-7000  is  ©canning. 

DELTACOMM  1-7000  communication  manager  program  includes  all  cabling,  mani^al,  UL  listed 
power  supply  and  Delia  Re&earo^i  cusiom  ini&rface  for  $299,00  +  $6,00  (U.S,)  or  $25.00  (foreign] 
S4H.  The  DELTACOMM  DSS  interface  upgrade  comes  complete  with  easy  to  follow  NO  SOLDER 
installation  inslruclions,  all  cabling  and  B-bit  DSS  A^O  converler  module  tor  $99.00  *■  $&.00  (U.S.) 
or  $25  00  (foreign)  S&H  and  is  available  as  an  upgrade  option  to  ragisiered  1-7000  users. 


Ulster  foni 


Bojclr1l677  -   Wauwat^a,   Wl   S3213  *  FAXiPf^he   [414 
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HIGH  PERFORMANCE 
AND  GOOD  LOOKS! 


According  to  73  Magazine, 

ifs  performance  that 
"never  misses  a  beat " 


Tripp  Lite's  New  PR  Series 

DC  Power  Supplies 

CoinpleEtient  Your  Equipment 


With  Tripp  Lite's  DC 
Power  Supplies,  you  get 
affofcfable  good  looks 

and  high  performance 
features  like  crowbar 
protection,  excellent 
regulation  and  line  noise 
isolation. 

Tripp  Lite  also  makes  a  complete  line  of  power  protection  products 
for  your  microprocessor-based  radios  and  computers,  including 
ISOBAR    Surge  Suppressors,  Line  Conditioners  and  UPS  Systems. 


tit 
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THE  PO\X^ER  PEOPLE' 


500  H.  Orleans.  Chicago.  IL  606 10-41  d8 
(312)  32$'I777  •  FAX(3?2|&44'e505 
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NumtMr  i  on  your  Feedback  card 


Is  2  Meters  Hazardous 

to  Your  Health? 

How  to  calculate  safety. 

by  Paul  Danzer  N1II 


One  day  this  could  be  ihc  label  on  your  new 
handie-talkie.  Far* fetched  idea?  Well, 

maybe  not,  Accordints  to  the  latest  radiaiion 
safely  standard  expected  to  be  issued  by  the 
Americafi  Naiiona)  Standards  Insiituie*  we 
could  have  a  prd)lein. 

A  F€w  Definitiofis 

The  AmericaTi  National  Standards  Institute 
(ANSI)  is  a  group  devoted  lo  establishing  stan- 
dards for  boih  industry  and  government.  It  uses 
working  groups  of  engineers,  technicians,  and 
university  professors  lo  determine  what  should 
and  shoyid  not  be  included  in  these  standards. 

Let's  begin  with  the  conclusion.  According 
(o  the  ANSI  specificaliom.  we  aie  OK.  It  says 
ihut  unless  ihe  antenna  is  placed  and  kept  next 
to  your  ^dn,  trBn*;mii!ers  of  7  watts  or  less  (at 
146  MHz — 2  meters)  are  exempt.  So  technical- 
ly our  handie-talkies  and  little  rubber  duckies 
don't  pose  any  problem. 

Bui  just  in  case — since  7  watts  is  not  in- 
scribed in  stone  as  the  eleventh  command- 
ment— suppose  thai  one  provision  did  not  exist. 
If  we  calculate  the  field  strength  to  which  wc 
are  exposed,  just  how  bad  is  it? 

The  power  radiated  from  a  test  case  of  a 
handle  with  a  rubber  duckie  depends  on  a  host 


nF  FIELD 
AFIOUMD 


of  not  very  well  controlled  things;  the  efficien- 
cy of  the  rubber  duck,  the  effective  ground 

plane  of  the  body  of  the  handie  and  the  con- 
ductivity of  our  arms,  among  other  factors, 

\^liai  I>o  the  SpeciricatioiLS  Say? 

Before  staning,  we  have  to  look  at  the  speci- 
fications and  sec  what  ihey  say.  When  do  we 
know  we  have  a  problem?  For  2  meters,  the 
144-148  MH^  band,  the  warning  bell  rings  at 
an  average  power  density  of  1  milliwatt  (mW) 
per  square  centimeter.  This  is  the  same  as 
about  6.5  mW  per  square  inch. 

This  number  is  calctilatcd  by  taking  the 
power  out  of  an  antenna  and  dividing  it  by  the 
area  irradiated  by  the  antenna.  If  you  have  10 
watts  coming  out  of  an  antenna^  and  somehow 
all  of  ihe  power  hit  an  area  of  one  square  Inch, 
the  average  power  density  would  be: 

10  watts  =^10  watts 

1  squara  inch         per  square  inch 

How  Strong  ts  the  Field  of  si  Rubber  Duckk? 

Let's  lake  a  six-inch-long  rubber  duckie  as 
our  antenna.  We  know  thai  wc  aic  intcrcslcd  in 
distances  close  to  the  antenna^n  the  '*near 
field" — and  we  also  know  the  duckie  will  radi- 
ate in  all  directions  pretty  equally,  No  power 

comes  otf  the  ends  of 
the  antenna;  instead, 
the  power  coming  ou! 
looks  like  a  cvlinder, 
six  inches  high,  cen- 


tered on  the  rubber  duck,  {See  Figure  L) 

Armed  with  the  formula  for  the  area  of  a 
cylinder — Anca  —  2  x  pi  x  radius  x  height  {six 
inches) — we  can  take  the  lota)  power  of  1  w  alt 
and  divide  it  by  this  area  to  get  the  power  den- 
sity at  various  distances  from  the  duckie. 

The  curve  in  Figure  2  does  this  for  us.  At 
three  inches  we  are  up  at  9  mW  per  square 
inch,  and  we  don'i  get  below  the  6.5  mW  per 
square  inch  level  until  four  or  five  inches  away 
from  the  duckie* 

Are  We  OK? 

I  don't  know  about  vou  but  mv  rubber  duck- 
ie  is  a  lot  closer  than  four  or  five  inches  from 
my  head,  so  wc  had  better  take  a  little  closer 
look. 

The  value  calculated  for  three  inches  and  the 
perfect  rubber  duckie  is  8,84  mW  per  square 
inch.  A  real  mbber  duckie  is  not  perfect,  and 
we  all  know  that  some  of  them  are  closer  to  a 
dummy  load  than  an  antenna.  But  some  ai^  not 
bad^  and  a  good  guess  is  that  instead  of  being 
perfect  we  can  claim  that  the  duckie  will  pro- 
duce a  field  strength  that  is  about  2  dB  lower 
than  perfect. 

A  value  of  2  dB  reduces  the  field  strength  by 
a  factor  of  1.6,  so  at  three  inches  we  cart  con- 
sider the  power  density  to  be  i^uced  to  about 
5.5  mW/square  inch.  Since  this  ts  lower  than 
the  ANSI  specification  value  of  6.5  mW  per 
square  inch,  wc  are  probably  OK. 

Three  inches  is  a  good  guess.  Looking  at  a 
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Figure  L  The  near  fidd for  a  rubber  duckie  antenna. 
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Figure  2.  Power  density  vs.  distance  from  the  duckie  antenfia  (J -watt 
transmitter). 


real  cise  (as  shoT^n  in  Figure  3),  tfie  handle  is 
usually  ai  an  angle  and  seems  to  vary  from 
perhaps  two  inches  from  ihe  users  head  ai  the 
bcntom  to  five  inches  away  at  ihe  top.  You  can 
take  your  own  guess  and  change  the  numbers 
accordingly. 

Long- Winded  Operators 

The  ANSI  specifications  have  another  pro- 
vision which  we  should  consider.  It  says  thai 
the  power  is  averaged  for  each  six-minute  peri- 
od. In  our  real  case  you  cm  lake  the  time  :h:it 
Ihe  transmitter  h  on,  divide  it  by  the  time  it  is 
off  (with  six  minutes  maximum  for  the  lota) 
on/off  period),  and  use  this  factor  lo  reduce  the 
average  of  the  field  sirengih.  Why  a  six-minute 
period?  It  is  probably  related  to  heating  effects 
in  meat  (your  head  and  my  head),  but  in  any 
case  wc  have  a  practical  soiution. 

Suppose  lh(^  of  us  are  on  the  repeater,  with 
a  long  lime-out  setting*  If  each  of  us  talk  for 
two  minutes,  the  on  time  is  then  two  minutes 
out  of  six,  or  33%.  Therefore,  we  can  take  the 
5.5  mW  per  square  inch  calcufated  before,  take 
33%  of  it,  and  come  out  with  a  nice  safe  K8 
mW  per  square  inch. 

Higher  Power  Handie-Talkies 

Up  until  now  we  were  basing  our  numbers 
on  a  1-watt  handie-talkie.  Suppose  you  are  us- 
ing a  5-waiI  unit.  This  would  produce  5  x  L8, 
or  9.2  mW  per  stjuaie  inch™over  Ihe  limit! 

Or  suppose  we  are  using  one  of  those  new 
battery  packs  dial  provide  12  vohs  and  maxi- 
mum power — 8  watts  or  more.  Now  we  do 
have  a  real  problem. 

All  of  this  was  based  on  general  calcula* 
lions.  Unfortunately,  our  use  of  handie-talkies 
is  such  that  we  seem  to  keep  them  close  to  a 
very  vulnerable  organ — our  eyes — and  this  is 
probably  one  of  the  worst  positions  in  which  to 
put  a  radiating  source. 

Conclusion 

After  all  of  this,  what  can  we  say?  Sorry,  but 
in  this  increasingly  complex  world  there  is  no 
single,  simple  answer  As  you  have  seen,  mak- 
ing a  few  approximations  by  using  arithmetic 
comes  out  widi  some  numbers  which  strongly 
suggest  that  a  few  precautions  are  in  orden 

•Keep  the  antenna  away  from  you, 
•Use  the  lowest  power  possible. 
•Keep  the  duty  cycle  low — talk  little,  listen 
a  tot.  or  at  least  don't  be  long-winded. 

Is  the  handle  safe?  So  far  as  we  can  tell,  it 
can  be  used  within  the  ANSJ  limits.  As  with 
almost  anyihing  in  this  world  that  you  enjoy, 
you  can  lake  it  too  far»  abuse  it,  and  get  into 
problems.  But  for  now  I  am  going  lo  keep  us- 
ing my  rubber  duckie  on  my  daily  dog  walks — 
and  cutting  i[  back  to  the  low  power  position 
li^enever  possible. 

Credits  and  Apologies 

The  people  who  put  together  the  ANSI 
specifications  had  a  very  difficult  task,  and  we 
can  only  be  grateful  for  their  efforts.  To  get  a 

copy  of  the  specifications  C* American  National 
Safety  Levels  with  Respect  to  Human  Expo- 
sure to  Radio  Frequency  Electromagnetic 
Fields,  3  kHz  to  300  GHz."  ANSI  C95,U 


Figure  3.  Typical  operm'mg  positions  pui  the  antenna  ahoiu  2  inches  from  the  head  at  the 
base  and  about  5  inches  anay  ai  the  end. 


1990).  contact:  The  Institute  of  Electrical  and 

Electronic  Engineers,  345  East  47ih  Street, 
New  York  NY  10017.  Ask  for  ihe  latest  revi- 
sion available. 

Footnote  for  other  VHF/UHF/microwave 
bands:  The  specifications  provide  a  limit  of  1 
milliwatt  per  square  cm  for  the  frequency 
range  of  100  to  300  MH^.  For  3000  MHz  on 
up  the  limit  is  10  mW  per  square  cm.  In  be* 
tween.  from  300  MHz  to  3000  MHz.  the  limit 
is  given  by  the  formula  f/300  where  f  is  in 


MHz.  TTiercfore,  for  operation  on  450  MHz 
the  allowable  limit  would  be  450/300  or  L5 
mW  per  square  cm.  At  900  MHz»  the  result  is 
900/300  -  3  mW  per  square  cm. 

The  low  power  or  7-watt  exclusion  applies 
to  all  transmitters  operating  beiween  100  kHz 
and  1.5  GHz.  Additionally,  there  is  some  loos- 
ening of  the  requirements  for  partial  body 
exposure.  However,  these  "easier"  numbers 
are  not  applicable  when  the  pan  of  the  body 
includes  the  eves  or  testes. 


INTERFERENCE  LOCATION 


*  SO  to  1000  MHZ 

*  Stuck  Microphones 

*  Cable  TV  Leaks 

*  Jammed  Repeaters 
&  Cell  Sites 


New  Technology  (palenled)  converts  any  VHF  or  UHF  FM  receiver  into  a  sensitive  Doppler  shift  radio 
directiofi  fintter.  Simply  plug  into  receiver's  antenna  antl  external  speaker  jacks,  Models  available 
with  computer  interface,  synthesized  speech,  fixed  sfte  or  mobile  -  50  MHz  to  1  GHz.  Call  or  write 
for  details. 


f^ 


DOPPLER  SYSTEMS,  INC 


PD.  Box  31819         (602)  488-9755 
Fhoefiix.  AZ  85046  FAX  (602)  488-1295 
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ICOM 


kVHF 

COMMUNICATIONS 


Let  s  Talk  Radio 
7  days  a  week 
6  pm  to  1 2  pm 
Spacenet*3 
Transponder  21 
6,2  Audio 


9:00  am  -  5:30  pm 
weekdays 

Weekends  and  evenings 
by  appointment 


280  Tiffany  Avenue 
Jamestown,  New  York  14701 


PH. 


(716}  664^6345 

(800)  752'88ia  for  orders  only 
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Number  3  on  your  Feedback  card 


Build  a  LiTZ  Decoder 

Touch-tone  control  your  speaker  for  emergency  alerts 


by  Paull  Holmes  KA5RZI  and  Marshall  Macy  N7IOB 


Although  not  universal, 
LiTZ  (Long  Tone  Zero) 
appears  lo  be  the  meihod  being 
adopted  by  rnost  as  the  amateur 
radio  standard  for  urgent  or 
emergency  irafHe.  A  number  of 
amateur  radio  clubs,  as  well  as 
ihc  ARRL,  have  endorsed  LiTZ 
as  a  standard.  In  many  areas, 
LiTZ-equipped  receivers  are 
monitoring  24  hours  a  day  and 
held  silent  by  a  LiTZ  decoder 
until  a  request  for  help  is  re* 
ccived.  When  an  amateur  needs 
help,  he/she  simply  plays  a 
DTMF  (Dual  Tone  Multi-Fre- 
quency) j:cro  for  approximaiely 
six  seconds  and  the  decoders 
arc  activated,  and  speakers  are 
then  connected  to  the  monitor 
receivers. 


Oveniew 

There  arc  a  number  of  ad- 
vantages to  the  LiTZ  signaling 
mcihod.  Tlie  technology  is  reli- 
able, il  does  not  require  any 
modifications  to  the  receivers 
(or  to  local  repeaters),  and  il*s 
inexpensive.  Almost  all  ama- 
teur 2m  transceivers  arc 
equipped  with  a  standard 
DTMF  Touch-Tone  pad,  hence 
are  LiTZ -"ready"  lo  send  a  re- 
quest for  help, 

A  search  through  amateur  ra- 
dio magazines  indtcaies  that  the 
LiTZ  meihod  is  not  new — we 
found  several  different  con- 
sirticiion  articles  dating  back  10 
or  more  years.  As  with  most 
electronics,  the  construction 
difficulty  of  a  reliable  decoder 
has  been  sharply  reduced  in  re- 
cent years  because  of  the  ele- 
gance of  the  ICs  available  for 
specific  tasks. 

h  occurred  to  us  that  perhaps  one  of  the 
reasons  that  LiTZ  has  not  been  adopted  on 
an  even  wider  scale  is  the  lack  of  an  inex- 
pensive source  of  the  decoders.  This  con- 
struction article  is  an  attempt  to  make  LiTZ 
more  available. 

Any  receiver  (transceivers,  scanners,  etc) 
can  be  used  as  a  LiTZ  monitor  because  ihis 
decoder  is  simply  installed  in  the  speaker 
lead,  with  absolutely  no  modifications  to  the 
receiver.  It  uses  a  ci^stal -control led  decoder 
chip  and  wiil  decode  any  of  the  16  standard 
DTMF  tones  including  the  standard  0  lone- 
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Photo  A.  Compleied  LiTZ  decoder  and  one  of  the  prototype  Lirtuit 
hoards. 


Photo  B.  The  LffZ  (Long  Tone  Zero/  decoder  ui  service  nsing  a  flea 
market  scanner  and  mobile  speaker. 


The  decoder  requires  only  one  non-critical 
adjustment  lo  adjust  the  timing  interval  to 
about  three  seconds  of  tone  lo  activate  the 
speaker  circuit. 

Theorv  and  Construction 

A  LM324  quad  op-amp  is  used  (see  Fig- 
ure 1),  One  scclion  (D)  amplifies  the  incom- 
ing audio.  This  amplified  signal  is  fed  to  an 
SSI-202  chip  which  decodes  the  DTMF  to  a 
four-bit  binary  value  that  passes  to  the  4515, 
which  decodes  the  four  bits  to  one-of-I6  thai 
corresponds  to  each  of  the  16  possible 
DTMF  tones* 


The  4515  is  an  active  low  de- 
vice, so  one  output  will  go  low 
when  a  DTMF  lone  is  decoded. 
When  the  selected  output  goes 
low,  it  is  connected  through  D5 
to  pin  3  of  the  LM324.  The  out- 
put of  this  scclion  also  goes  low 
and  allows  capacitor  C7  to  be- 
gin discharging  through  the  re- 
sistor network  R9  and  RIO. 
When  the  voltage  on  C7  decays 
to  less  than  the  reference  volt- 
age on  pin  5,  the  output  of  this 
next  section  goes  to  approxi- 
mately 12  voits  and  applies  a 
positive  voltage  to  the  gate  of 
Ihc  SCR  (2N5060)  which  latch 
es  it  on.  The  SCR  causes  the  re- 
lay which  connects  the  audio  to 
the  speaker  to  close.  The  SCR 
also  turns  on  a  red  LED  (a  flash- 
ing variety)  so  that  there  is  also 
a  visual  indication  of  the  LiTZ 
alarm. 

Other  tones  may  also  be  con- 
nected to  E7  through  a  small 
signal  diode  {IN914)  to  the  de- 
sired lone  pin  of  the  4515  if 
more  than  one  lone  should  be 
decoded  in  the  LiTZ  fashion. 
This  might  be  u.seful  if  a  * 'local" 
alert  signal  as  well  as  the  stan- 
dard zero  is  desired*  Note  that 
the  tones  are  NOT  decoded  in 
sequence;  this  arrangement  jusi 
allows  the  decoder  to  "listen" 
for  more  than  one  tone. 

To  expand  a  bit  on  the  idea  of 
strapping  the  decoder  for  tones 
other  ihan  0,  let's  consider  the 
possibiliiy  of  having  your  de- 
coder respond  to  some  other 
digit*  say  the  number  2.  This 
would  allow  you  to  latch  the  de- 
coder by  transmitting  the  digit  2, 
but  this  digit  2  tone  would  not 
activate  other  true  *'LiTZ"  decoders  in  the 
service  area  of  the  rcpcatcn  As  use  of  this 
system  grows  in  a  service  area,  tone  assign- 
ment coordination  will  probably  be  required, 
but  the  the  addition  or  changing  of  the  tone 
is  a  simple  matter  and  entails  no  pans  ex- 
pense other  than  an  inexpensive  small  signal 
diode  needed  for  each  digit  to  be  decoded. 
Solder  points  E5,  E6,  and  E7  arc  provided  to 
accommodate  diodes  lo  the  output  pins  of 
the  4515  IC  which  corresponds  to  the 
digit(s)  thai  you  wish  to  add  to  your  list  It  is 
possible  to  "strap*'  as  many  digits  in  this 
manner  as  you  wish. 
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figure  L  Scbemaikfor  ihc  LtTZ  decoder^ 
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one  of  the  several  kit  op- 
tions available,  A  78L05 
ihree-rermioal  voltage 
regulator  provides  the  +5 
volts  fbr  the  SSI'202  and 
the  45 15  chips.  This  regu- 
lated +5  volts  is  also  used 
lo  establish  the  reference 
for  ihe  com  pari  tors  (sec- 
TiLUis  A  and  B  of  I  he 
LM324)  used  for  ihe  lim- 
tng.  A  DPDT  switch  is 
used  to  bypass  or  reset  the 
decoder  An  SPST  switch 
would  work  lo  reset  the 
decoder  but  we  wanted  to 
be  able  to  bypass  the  de- 
coder even  if  it  was  not 
powered. 

We  built  our  decoders 
into  smalJ  Radio  Shack 
boxes  (270-293)  (see 
Photo  A),  The  partiiion, 
inside  ihe  box  for  the  bal- 
icry*  is  scored  and  re- 
moved; the  circuit  board 
is  held  by  small  pieces  of 
foam  weather  strip  on  the 
sides  of  the  box.  The 
board  just  fits — simply 
place  the  weather  strip 
along  the  sides  of  the  box 


Figure  2  (a).  PC  hoard  foil  pattern  for  the  component  side. 

(b).  PC  bifardfoil  pattern  for  the  solder  side^ 

and  press  the  board  into 

Construction  is  straightforward.  The  pro-      it.  It  is  not  possible  to  use  the  screws  provid- 

ject  can  be  wired  on  a  smalt  perf  board,  or      ed  to  hold  the  box  together — we  simply  used 

you  can  make  your  own  PC  board,  or  order      small  strips  of  electrical  tape  along  the  side 


Finest  European  Made  Antennas 


SjyiETEF^ 

144-17SMH2 


70  cm 
440  MHz 


40-9SO 

Drscone  Scanner  Ajntvma 

Commercial  Grac^ 

SUiiii@ssSte-ed 

Finest  Oijajlty  Thrau^hajt 


^■='  AdjL  3!  able  Con  nactor 
Fit3  Any  Afllenna  Wiin  ^ 
"N"  Type  Conned  or 


Wlnignut 

*  Firs  All  Ca?i 

180    HctoJAblfl 


800-960  MH; 
Cofitfwcl  Sll«  Cdlulv 
TflilBphon*  AnlRfinji 

Citiiniff 

EUR  AM  EleCTronics 

P.O  BOK  990 

Meredith  N  H  03255-09^ 


CIRCLE  B3  OM  R£Ai}£R  SEffVICE  CARD 


DISCOVER  LOW  PRICES 

PL -251  (Md-r«n«n,  USA  |l.4t«*.  orfqa^ 
H  C«rtA«aorlOtnt},  MM,  Cf>^l«R(«.i£ 

co-Fig  iK  hviwl  F1«rlblt  ItU-Cypt,  lowlau 
fAT  Branli-uptaw«r,  roliliiH,  HP  •  UllF  iSc 
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nO-ttK  »£%  Bnld,  pT<m»uni  Ousl.   Ifrr  j, 

n&213lirt'TyTMPraini.C«#M   H^  ^ 

300  Olim  Poty  LatfdH -UM  I  |V 
SU  Ohnt  K»«vy  Twtn  f  Ji 


BAIUMS    ^ 

Clilllll  tyfA' 


n^KOimfiMyptElwnbyn]  T4«W    P4JS 

804)484-0140 

Free  48  pagf^  Discoum  Catalog.  Everything  for  wire  Orv- 
tennas.connGctors.coax,  AWaw  4  to  ^  weeks  tor  Qufk  mail 
delivery  of  Calalog  orsendS4forhugh  RolcrcnceCaralog 
hy  Priority  MaiL  Montron  ad  for  these  prices.  Prices  are 
subject  to  char^$o.  ADD  SKIPPING  -  V9SA  &  MC  welcome. 
Give  card  #,  ex  p.  date,  signature.  VA  residents  add  4.5% 
Sales  tax ,  Sue  ads  lo  05T  and  CO. 

DEAUtR  iiOUlHES  HVITB} 

BOX61&9  •  Pofismouth,  VA   23703 
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Handle  Talk*  ready  -  Plugs  into  spfe  mc  facks 

32  or  65  Secorid  opef  alK>n    -  32K  bit  o^dfation 
2  mode  opef  atton.     Announce  or  Repealer 

-  Comme  rciaf  quafFTy  3.2kHz  pass  band 
Emergency  coordinaticn  tests  and  dnWs 

-  Club  rneelings  annquncamerrts 

-  TefTir^orary  repeater  s^rv^ce's 

-  Rar>ge  extenders 
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-  Hiking,  fishing,  back  packing,  exploring 

-  Fi3x  hunting 
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If* jt  Amatinf!  tuthia  Simptet  tan  d*t  HHtrr* 
US  Digiia]  Co  US  Mofiejf  Onter  -  Pr^^fnpt  Sefvice 

3B0  flougeau  Ave        Certified  Cheque  -  Prompt  Service 
Winnfpeg,  MB  Personal  Ch^ue.  Cteanng  Trnie 

Canada  R2C  4A2        phone  (2041  661  6859 


CIRCLE  X^O  ON  READER  SERVICE  CARD 
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EC  TOR  riNDER 


EEEO-IN 
THE  SXGWAL! 


HAND-HELD 

PHASE  SENSE 

ANTENNAS  FOR 

VHF  DIRECTION 

Fi^FDlNG.  USES 

ANY  FK  XCVR. 

COMPASS  GIVES 

DIRECTION- 
ARMS  FOLD  FOR 
STORAGE*  TYPE 
VP-142  COVERS 
BOTH  2-MTRS  & 
220HHZ -   OTHER 
MODELS  AVAILABLE, 
WRITE  OR  CALL  FOR 
MORE  INFO. 
S3. 50  SHIPPING  &  TYPE  VF-142 

CA,  ADD  TAX)     $129.95   619- 

RADIO  ENGINEERS      565-1319 


\ 


3941  MT.  BBUNDAGE  AVE. 
SAN  DIE6Q  CA.92111 
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CIRCLE  58  ON  READER  SERVICE  CARD 


KITS  •  KITS  •  KITS 


You  can  build  your  whole 
Amateur  Radio  Station  1 

Send  tor  our  FREE  28  page  catatog  of 
Transceivers.  Receivers,  VFO's, 
Transmitters,  Aclive  Antennas.  Antenna 
Tuners,  Digltaf  Readouts,  and  morel!! 

Townsend  Electronics,  Inc, 

P.O.  Box  415 

Pierceton,  IN  46562 

V21 9-594-3661 

Include  SI. 00  for  l&t  Cta»&  PoGtaga 
$2.00  fof  FOfeign  Countries 


CIRCLE  2dS  ON  READER  SERVIC£  CARD 


GET  THE  PICTURE 
ATV  /  SSTV 

NTSC  /  PAL  Interfaces  for  PC's 


^  Use  youf  PC  and  video  camera  lor  hi>gh  quality  images 

•  CHROMA  Gold  Super  VGA  with  32  JGS  colors  and 

NTSC  /  S'Vjdeo  outpiii  tor  just  £369 

*  VJP  640  NTSC  /  PAL  video  digitizers  with  640x4S0 

resolution  and  up  to  16  rnilllofi  colors  Irom  $129 

•  One  year  wsn-arily  -  30  day  money  back 

*  As  seen  in  August  issue  of  73 

Ventek  Corporation 

(S18)991'3afi8     FAX  (818)  991-^097 
31 336  Via  Colinas,  Suite  1 02 
WestEalie  Village.  CA  91362 
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Figure  3.  Parts  phcement  diagram.  (If  you  make  your  own  PC  boards,  you  will  need  to 
solder  leads  on  both  sides  where  necessary.  This  wont  be  necessary  if  using  the  board  avail- 
able in  the  parts  list  since  it  has  plated-ihrough  holes,  f 


seams  of  the  box.  This  doesn't  sound  vciy 
elegant,  but  it  seems  lo  work  very  well  and 
even  looks  fine.  Drilling  and  fitting  ihe 
pieces  into  the  box  is  somewhat  tedious  and 
probably  takes  as  much  time  as  the  construe* 
tion  of  the  electronics,  but  the  results  pro- 


Parts  List 

R1 

51K 

R2 

100k 

R3 

Imeg 

R4 

2.2meg 

R5 

470a 

m 

20k 

R7.R11 

10k 

R9.R14 

22k 

R9 

3.6k 

RIO 

47k  Irimpot 

R12 

4.7k 

R13 

Ik 

CI 

0.22  mF  50V 

C2 

Q.01  mF  50V 

C3 

220  pF  SOV 

C4 

0.1  [iF  50V 

C5 

22  hP  elect  6V 

C€,C8 

4.7  jjF  else,  10V 

C7 

47|iFelec.  16V 

D1,D3.D5 

tN914 

02,D4 

ifUtXQ 

Ut 

SSh202 

U2 

4515 

U3 

LM324N 

Yl 

3.5795  MHicotof-bufst  crystal 

vei 

78L05 

Q1 

2N5060  (SCR) 

LED1 

Green  LED 

LED2 

Red  LEO  (flasher) 

K1 

12 -volt  feed  relay 

SW1 

DPDT  sub-fnlni  switch 

1/8- phgne  plug  Slack 

AJl  resislors  IM  watt  5%. 

Kit  options 

Etched  and  driled  PC  board:  $9.95 

Board  and  SSI-202  IC;  $16.95 

Complete  kil  of  parts:  $36,95  (excluding  box) 

Complete, 

wired  &  tested:  $56.95  (including  boK) 

Available  from:  Marshall  Macy  N7I0S,  8615  E, 

Apache  Trail  B-39,  Mesa  A2  8S207, 

Tel:  1-800-484*9691.  code  7373. 

Please  add  $2.00  postage/handling  per  older. 

duce  a  fme-fooking  decoder. 

The  only  adjustment  on  the  decoder  is 
RIO,  which  determines  the  amount  of  time 
that  ihe  DTMF  tone  must  be  received  tjefore 
the  decoder  latches.  Nonttally,  the  timer  is 
set  for  about  three  seconds:  LITZ  users  are 
advised  to  "play"  the  tone  for  six  seconds  to 
make  sure  Che  decoders  hear  it.  Pushing  the 
0  for  the  longer  time  also  makes  the  LiTZ 
receiver  sound  about  three  seconds  of  tone 
as  an  audible  alen  signal  after  the  speaker  is 
connected. 

When  completed,  the  decoder  requires  an 
external  speaker  and  a  low  current  source  of 
-ft 3  volts.  We  used  an  old  $15  flea  market 
scanner  that  I  had  on  hand  as  Ihe  LiTZ 
receiver  (see  Photo  B)* 

This  old  scanner  even  has  a  13-volt  acces- 
sory output  on  the  back  which  has  worked 
Tine  as  a  power  source.  Virtually  any  receiv- 
er will  work  as  long  as  it  is  capable  of  re- 
ceiving a  dependable  signal  from  your  local 
repeater.  Note:  The  decoder  requires  that  the 
speaker  of  the  receiver  have  OTie  side  tied  to 
a  common  ground.  If  the  speaker  floats 
above  ground  this  decoder  will  not  work. 
Also,  an  external  speaker  output  must  be 
available  on  the  receiver. 

There  is  a  possible  trap:  I  considered 
building  my  first  version  of  the  decoder  into 
a  mobile  speaker  box:  however,  this  decoder 
uses  a  reed  relay  which  would  be  affected 
by  the  magnet  in  the  speaker  To  use  this 
decoder  in  a  speaker  box  would  require 
protecting  the  relay  from  the  magnetic 
field. 

My  own  decoder  has  been  active  for  sev- 
eral months,  has  never  had  a  false  decodCt 
and  has  never  failed  in  a  test.  Even  very 
noisy  signals  through  our  local  repeater  have 
decoded  flawlessly. 

Fortunately,  I  have  never  received  a  true 
"LiTZ"  emergency,  but  I  am  ready!  I  hope 
that  many  other  LiTZ  receivers  go  '*online" 
and  listen  for . . .  hopefully  not . ,  -  me! 
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INTERCEPT,  DETECT  &  CAPTUR 

^  Near  Field  Transmissions  with 

Optoelectronics'  New 

^    INTERCEPTOR- 


mTdewtheus-^ 


NEW 
TECHNOLOGY 

•  Follows  &  Locks  on  even  when  frequency  changes. 

•  Intercepts  ALL  FM  Two- Way  Transmissions  without  gaps 
in  coverage* 

•  Does  Not  have  to  tune  through  RF  Spectrum  to  find  signals. 

FCC  Classified  as  Commimication  Test 
Instrument  for. 

•  Deviation,  FM,  FMN  •Relative  Signal  Strength 

•  Signaling  Tones  (CTCSS)        •Modulation  Monitor 

•  Great  for  testing  VHF,  UHF  &  Cellular  transmitters 


A  New  Dimension  in  Recreational 
Monitoring  -  Intercept  the  Two-Way 
Communication  that  Sunounds  You. 


^m\ 


Increase  Your  RF  Security; 


Hand  Held/Shirt  Pocket  Size 


INTRODUCTORY  OFFER 

Interceptor'"  RIO  FM  Communications 

Interceptor  (im ludes  NiCads,  AC/Charger 
AdapterrAritemia,  Earphone) .« $359, 


OFnONS 

Headphones  (Lightweight  pen5onaI  h^dphones) ,««.^ , « S    15. 

Anienna  Pak  2  (Five  assorted  rubber  duck  antennas  -save  S32L) J  99, 

TC200  Tone  Counler  (CfCSS  signaling  tones)... „..«,«h^„.««-««.^ S 179, 

APS-104  (Extends  RF  detection  distance  1  Ox)  ,.„„,.,„,„,....,»»».»„ „, .- S995. 

CF800  Cellular  Band  Pass  Filter/ Amplifier , $  299. 


I 


■  1% 


FACTORY  DIRECT  ORDER  LINE 


1-800-327-5912 


305-771-2050  •  FAX  305-771-2052  •  5821  NE  14th  Ave.,  Ft.  Lauderdale,  FL  33334 

S%Ship/MaikJhng  (Max$10.)  US.  feCarwda.    15%  DUlside  canlinental  US.    Vba  &  MasterCard  accepted 

CfACL£  i  72  ON  R€AO€»  SERVICE  CARD 


UNIVERSAL  RADIO  HAS  MOVED 


Univefsa!  Radio  has  moved  (our  mifes  to  its  new  expanded 
location.  We  are  now  only  15  minutes  from  downtown  Columbus 
and  the  Columbus  airport.  Visit  our  big  operational  showroom.  We 
carry  all  lines  ot  new  and  used  shortwave  and  amateur  equipment. 
Get  a  hands-on  look  at  that  new  rig  you  have  been  thinking  about! 


NEW  LOCATION 


tB20  * 


Tuuifig  j^oad 


Stor«  Hours 
Mon.-Fri,     10:00-5:30 
Thufsdov    10:00-8:00 
Satiwdav   10:00 -3;00 


HUGE  COMMUNICATIONS  CATALOG 


The  f^ew  Universal  Radio  100  page  oommunications  catalog 
covers  everything  that  is  new  for  the  amateur,  shortwave  listener 
and  scanner  enthusiast.  Equipment,  antennas,  books  and  acces- 
sories are  atl  shown  with  prices.  This  Informative  publication  is 
available  FREE  by  fourth  class  mail  or  for  $t  by  first  class  mail. 


Universal  Radio,  Inc- 

6830  Americana  Pkwy. 

Reynoldsburg.  Ohio  43068 

800  431-3939  Ordeo 
614  866-4267  Information 
614  866-2339  24  Hour  FAX 


Your  IBM-PC  or  compatible,  our  BMK-MULTY 

software  and  any  ordinary  RTTY  terminal  unjt  such 
as  CP-1 .  CP-t  00.  ST-5,  ST-6. 51-6000  etc.  will  give 
you  unequaled  performance.  It's  AMTOR  done  right! 

•  Uses  the  1 6-bit  power  and  large  memory  capac- 
ity of  your  PC  to  directly  process  data  signals. 
Avoids  TNC  limitations  by  eliminating  the  TNC. 

•  Advanced  AMTOR  algorithm  syncs  extremely 
raptdly. 

•  Automatic  selection  of  MOde-L,  FEC  or  ARQ-OSO. 

•  Unique  multi-sampling  RTTY  algorithm. 

Detailed  literature  upon  request.  Matching  TU. 
available.  Base  version  with  AMTOR,  RTTY,  CW 
and  Audio  Spectrum  Analyzer  $95.  Extended  ver- 
sion also  includes  HF  WEFAX  and  SSTV  reception 
$125.  VISA/ MasterCard  accepted. 

Amateur  caMsign  required  wrtti  order.  Slate  3'^  or  5%  inch  cfi^  pi^fqfence 

Authorized  US.  Distnbutor: 

Schnedler  Systems  AC4IW 

25  Eastwood  Rd.  -  RO.  Box  5964  -  Asheville,  NC  28813 

(704) 274-4646 


Why  buy  a  TNC? 

PCHFFAX+PCSWLJIM 


SPECIAL  COMBINATION  OFFER 


fc^  ;t  '  r'i  -ed  trr^t,  .*  , . ....  ■  ::^"  FC  HF  FAX  S89  (sec  OUr 
othef  aa  rt  tns  issue)  yOu  can  soa  out  new  and  improved 
PC  SWi  3  0  for  SdO  DO  mswdtf  Cri  OCT  regiil^  km  pnce  of 

PC  SuVi  contains  the  harawa/e.  softwaft.  instruciions 

and  frequency  lists  f^efided  to  aJtow  you  to  moeive  a  vasi 
variety  of  digital  broadcasts  trarismrtiect  over  shortwave 
radio.  All  yOLj  need  Is  any  IBM  PC  or  compatible  computer 
and  an  SSB  shortwave  receiver.  The  product  consists  of. 
PQmoi:lulatoi' 

Digital  Signal  processing  Software 
200  Page  Tulonai  R^f^re^ice  Manual 
WorKl  wi{le  Utllily  f  requefiCY  tJtl 
TutoriaJ  AuOlo  Casseite  wiiti  Samplas 
PC  SVrfL *  :3es  Mofse  code    FTTY 

A.'.iTOR,  si^  -sa* 

PC  SWL  lete   yOw  iM^e  ri  on  K«ftd  p'^s  servces 
meteorological  broadcasts,  ttam  radio  operators  cx^asta^ 
stiore  stations  aviation  te4eji  imd  mucfi  more  digftai  action 

o'^  the  shprtwave  bands  W^y  pav  ^  aiiothe*  expense.  «■ 
box  wfien  a  simple  inrerlace  snd  your  PC  can  do  the  job? 
ADVANCED  FEATURES^ 

Tuning  OsciilasiCQpei 

Digiiai  Waveform  Preseniations 

Auto  CalibratfQri  and  Code  Recognition 

Continuously  Tunaote  FUter  Frequonckes 

Vanadle  ShcR 

Adiusttabie  CW  Finer  Sensiinn^ 

Un«ilpifJ«l  Capiura  mv^  Ptf«ng 

|r«07iied  Text  EMor 

SM  to  DOS  flpplcaliors 

Seamless  inteygibori  wr-  PC  Hf  Fac5^t'€ 
Calf  m  wttfe  for  our  c^mfMete  catalog  o<  priKf ucis. 
Vi^a  A  MasterCard  woicome. 


Software  Systenns  Consulting 

61 5  S.  El  Camino  R@al.  San  Clemente.  CA  92672 
Tel:(71 4)498-5784  Fax:(714)498-0568 
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SPY  ON  THE  EARTH 


See  live  on  your  PC 
what  satellites  in  orbit  see 


Learn  how  you  can  benefit  greaily  from  tlits  exciiing 
new  technology.  Send  $25  ($30  air.  $35  overseas) 
tor  our  fantastic  12  diskette  set  of  professicnai 
quality  copyrighted  programs  (l&M  type)  tf>ai  does 
zatelhte  tracking,  data  acquisiimn,  image 
processing,  lile  conversion  and  much  more. 
Di5](ette  package  includes  all  programs,  satellite 
mvts,  C  iHf^gyage  source  code  for  a  popular 
satellite  tmage  acqutsttion  program,  hardware 
schemaics.  catalog  and  $25  discount  certtticate. 


Reception  guaranteed  Worldwide 

Absolutely  legal 

No  satellite  dish  needed 


For  FREE  information  log  on  to  our  bulletin  board 
with  your  MODEM  at  (718)  740-3911  or  calf  {71 8) 
468-2720.  to  place  an  order  8uy  wtth  contictence^ 
WeVe  be^  in  busiriess  since  1956. 


VANGUARD  Electronic  Labs 

Depl.  A.  1 96-23  Jamaica  Ave. 
Mollis,  NY  11423 


Portable  Power/Charger 
Only  $  79.95* 


•  Mjlti  Oulput  at  3,  e,  B  or  12VDC 

•  Charge  Irom  AC  or  12vdc  soyrce 

•  Automatic  ahutotf  at  full  charQB 
n7v  r^harge  les.  lhar>  3  hrs) 

'  -        i  i  Voltaga  -  Cttarge  Meter 

•  Sealed  lead  add  €.5  AM  bQt|er> 

-  S^PpTisd  ^tm  12  VDC  cigantts 
plug  ^n6  UL  ksied  AC  adapter 

-  Weight:  8  lbs  LWH:  r  1 4* )(  S* 
>  Great  povtet  for  Reld  Doy.  ConlesSs*  MobHe.  HTs.TV, 

RV,  cellular,  camct^dei',  1 2v  vetad^  boar  itaitar,  and 
all  o1  your  irKkwr/  outrfoor  portalale  powof  needs  t 


Window  Mount  BWM-1 
Only  $13.95* 


Get  your  mt^et  ckjdt  outSide  with 
tie  6WM-1  WirwkiM  Moom  ttus 
handy  motoiA  tbpa  &fm  you^r  cars 
window  ar>d  lets  your  antenna  ge- 
out  and  above  fhe  car  roof  gK'  y 
you  botfof  iBJige  irTto  your  looai  of 
distani  repeater.HJgfln  quality  8NC 
10  BNG  connedor  cao  be  uaed  on 
your  own  coax  or  with  options!  ©' 
50  ohm.  Mud^l  BC  6-174  ClW^^  priced  at  only  S  10.95" 
You  can  buy  both  the  mount  and  the  6  cab^e  lor  $23  00' 
{cabl9  and  Mfstenna  shomy  m  pitokt  ane-  esitm  cost  opttons) 


AckS  S2  SO  S£H  per  ordef  •  Master  Cai^  A  Vt:^  iMlccime 
S^fd  for  our  monthly  flyer  on 


Trionics  po  box  1434 

Rancho  Cordova.  CA  95741 
Phone/fax:  (916)  366-7408 


CIRCLE  les  ON  REAOER  SERVICE  CAAO 


ATTEMTON  ACC  OWNERS! 

AND  ALL  OTHER  K  KPELVTEK 
CONTROLLER  OWNERS! 


DVMS/1+ 

Digital  Voice  Mail  System 

1024  usor  voke  malt  syslenv  works 
like  J  voice  BBS! 

*  All  features  prompted  by  9  pleasant 
female  voice! 

*  Storage  limited  only  by  available  hard 
disk  space! 

"^  Commtinicates  wtth  RC-^SM/S50 

using  busy/data  tines! 
^100  event  advanced  scheduler  with  real 

voice  clock/calendar! 

Background  upload/download  of  aLl 

Blcs  via  optional  modem! 

*  Many  other  featiues,  too  majiy  to  list  here! 

The  DVMS/1+  is  now  available  for  S349! 
Demo  cassette  and  manuals  available! 


XPERTEK  tLtCTRONICS 

5312  Ern^t  Kimd 

Lockp^irt,  \'i.»H  York  140^ 

Call  tudaj!  (716)  434-300« 


DSP  NOISE  FILTER 


IMPROVE  RECEPTIONI 


*  Reduce  noise  and  interference! 

-Adaptive  noise  Mer  for  SSB 

•  Eliminate  heterodynes! 

-MuftlplB  automatic  notch  filters 

•Sharp  CW,  RTTY  and  SSB  fiitersl 

-Linear  phase  FIR  filters 
-Highpass,  lowpass  &  bandpass 


^ 


$299 

IVIodel  DSP-59 


I 


Digital  Signal  Processing  (DSP)  technology  provides  superior  performance  in 
reducing  QRM  and  QRN  on  voice,  RTTY,  and  CW  signals. 

SAVE!  Limited  time  introductory  ofifer.  ORDER  TODAY! 

Tlmewave  Technology  Inc. 

2401  Pilot  Knob  Road,  St.  Paul,  MN  55120 
61 2-452-5939  FAX  61 2-452-4571  VISA/IVIC 


CIRCLE  94  ON  READIR  SERVICE  CARS 


aeCLE  154  ON  flEADEH  SEFlVJCE  CAflD 
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B  &  #^ENCHER  •  BUTTERNUT  •  CUSHCRAR  •  DIAMOND  •  HUSTLER  •  HYGAIN  •  ICOM  •  KANTRONICS  *  ^ 
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ORDERS  ONLY 
LOCAL  &  TECH 
SERVICE 
FAX  SERVICE 


1-800-TRU-HAMIVI 
1-313-771-4711 
1-313-771^4712 
1-313-771-6546 


SERVICE 


23040  Schoenherr,  Warren,  Ml  48089 

OPEN  fytDN-FRI  10'G.  SAT  1D-4.  SUN  CLOSHI 

imMS:  Prices  Do  Ntrl  IncfiJde  StiEppiirg. 

P^fce  and  Ivaiialsjlity  Sutrjed  to 

GnngeWUhout  NQticfi 

Most  Orders  Shipped  Tlie  Same  Qay 

ZQU't  Welcome  ($4.0D  +  shlppino) 


WANTED:  QUALITY  USED  GEAR,  CASH  OR  TRADE 


MFJ  Tmcklodd  Safe 
Oec  12tli  &  13tli 


Come  in  for  new  stocking  stuffers 


X^MAS  Specials  on  all  Major  Brands 
Kenwood,  )COM»  Yaesu 


ICOM 


Sale  Dates 
Dec.  12111  &  13Ui 


2M  2-5W  MICRO  40  lyOi 


T1+-7BA 

2M/rOCM  DUAL  BAND 

MQBJLEVHF/UHF 

TM'735A 

2U/70CM  OUAL  BAND 


TVI-7JI1A 

2WFtXMn  TFirBANDBi 

HF  EQUg'ilgMT 


JSrMQS 

l^COMPGENOOV 
HFDELCOMPTUNE 

TS-esa/AT 

HF  12V  Dtl.  hjmeh 


TS'iacnw'T 


aid-ewoa.MKfio 

IC-2SRA 
^WSCANNEn  HT 

IC  VWA 
2M^0CM  MICRO 

MQaiLEVHF/LJHF 

IC-229H 

MF  EQUIPMEFfT 

lC-735 

Hf  DELUXE  COMPACT 

lC-765 

HF DELUXE TUNEH  PS 


FT-«ilE 

fMz^wsoiiEw  cress 

FT-t70 

2W70CtM  2'5W  SO  MSM 

MOBILE  VHFAJHF 

FT-52O0 

FT-2400H 

2M  saw  LGOCTCSS 


FTSMAT 


FT-flM) 

^OELMOeiX 

FT-IQOO 
HFCJSlCATCHe«!f 
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Stocking  Stuffers  for  X-Mas  —  Tuners,  Antennas  &  much  more 
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Numbef  1 Q  on  your  Feedback 


Iambic  Keyer  Paddles 


A  wide  array  of  choices. 

by  John  L.  Rehak  N6HI 


These  days,  ihc  majoriiy  of  ac- 
uve  CW  operators  on  the 
bands  are  using  iambic  kcyers, 
also  called  squeeze  kcyers.  A 
keyer  is  an  clecEronic  circuit  ihai 
can  automaiically  produce  a  con- 
tinuous sfrifig  of  dots  while  one 
paddle  contaci  is  closed,  and  a 
continuous  string  of  dashes  when 
ihe  other  paddle  is  closed.  An 
iambic  keyer  takes  this  technique 
a  step  further:  If  hofh  paddle  con- 
lacts  are  closed  simultaneously, 
the  keyer  will  produce  a  siring  of 
alternating  dots  and  dashes.  What 
this  means  is  that  many  charac- 
ters (those  that  contain  altemat- 
tng  dots  and  dashes^  such  as  R 
and  C)  can  be  formed  by  a  single 
"squeeze"  of  the  paddlc- 

Any  paddle  simply  consists  of 
two  switches  which  arc  used  to 
control  the  keyen  An  iambic  paddle  is  one 
that  allows  the  operator  to  close  both  switch- 
es either  separately  or  simulianeously,  to  al- 
low for  ^iambic"  keying. 

Why  Iambic? 

Iambic  keyitii:  iriuislales  into  more  ofri- 
ciem  and  less  tiring  operation  for  the  CW 
operator  because  some  characters  can  be 
formed  with  less  movement.  If  you  are  mov- 
ing  up  to  an  iambic  keyer  from  a  hand  key, 
bug,  or  a  non- iambic  kcycr,  you  may  11  nd 
that  the  new  technique  will  take  a  little  time 
to  get  used  to.  tt  is  well  worth  the  effort, 
though,  because  you  will  be  able  lo  send  at 
higher  speeds  and  with  less  clTon, 

Most  keyers  available  commercially  today 
arc  iambic.  To  be  able  to  use  the  iambic 
mode  of  these  keyers  you  must  have  an 
iambic  paddle,  or  '^squeeze  paddle/'  Mosi 
paddies  available  today  are  iambics,  but  you 
will  still  find  non-iambic  or  "single  lever" 
paddles  available  from  Bencher*  Vibroplex, 
and  others.  1  highly  recommend  that  you  in- 
vest in  a  good  keyer  and  iambic  paddle.  It 
will  certainly  enhance  your  enjoyment  and 
proficiency  at  working  CW  .  .  ,  and  iambic 
keying  is  fun! 

What  to  Look  For  in  a  Paddle 

There  are  many  iambic  paddles  available 
tCN^,  some  better  ihan  others,  and  1  highly 
recommend  thai  you  try  several  if  possible 
before  making  a  purchase.  Here  are  a  few 
general  suggestions  of  what  to  bok  for  iu  a 
good  iambic  puddle: 
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Photo  A.  Iambic  keyer  paddies  are  avaiiable  in  a  wide  lariety  of 
shapes  and  sizes.  Photo  by  N7YVK, 


Feel  This  almost  goes  without  saying,  but 

if  you  try  various  paddJes,  you  will  certainly 
find  that  the  "feci"  of  the  paddtes  varies 
tremendously.  Some  have  a  light  touch, 
some  are  stiffer  or  more  sluggish  in  re- 
sponse, and  some  even  have  a  "clunky"  or 
sloppy  fccL  A  good  paddle  should  Teel  very 
smooth  and  precise,  and  not  ever  make  you 
feel  like  you  arc  "fighting"  it. 

Weighr  When  ii  comes  to  the  weight  of  a 
paddle,  the  heavier  ihe  better!  If  a  paddle 
does  not  have  a  base  that  is  heavy  enough,  it 
will  tend  to  slide  or  ''walk'^  around  on  the 
tabletop  as  you  use  it.  Many  CW  operators 
have  been  known  to  use  dQuble-sidcd  tape 
or  rubber  cement  in  an  attempt  to  lame  a 
walking  paddle!  Get  a  heavy  one,  especially 
if  you  are  a  "heavy  hitter,''  and  you  won't 
have  to  resort  to  tape  or  glue  to  keep  your 
paddle  in  place  in  the  heal  of  a  pile-up  or 
contest  when  the  going  gets  fast  and  frantic! 

Adjnstahility  Ideally,  contact  spacing  and 
tension  ("return  force")  should  both  be  inde- 
pendently adjustable  for  each  side.  As  a 
minimum^  contact  spacing  should  be  sepa- 
rately adjustable  for  l>oih  dot  and  dash  con- 
tacts, and  tension  should  at  least  be  ad- 
justable for  both  sides  together — separate  is 
betted  A  few  paddles  also  allow  adjustment 
of  the  spacing  between  the  finger  pieces, 
which  will  allow  you  to  custom  tailor  the 
spacing  between  thumb  and  finger  levers  to 
your  preference. 

Almost  all  paddles  allow  you  to  adjust 
contaci  spacing  and  tension,  but  the  range  of 
adjustment  varies  tremendously.  The  ideal 


paddle  will  allow  contact  spacing 
to  be  easily  adjusted  from  '^way 
too  close"  to  "way  too  wide,*'  and 
tension  to  be  adjusted  from  "way 
too  light"  to  "way  too  heavy"! 

Another  factor  to  consider  is 
the  means  by  which  Ihe  adjust- 
ments are  made.  Some  paddles 
require  tools  lo  adjust  and  some 
do  not.  The  advantage  of  having  a 
paddle  that  adjusts  without  the 
need  for  tools,  such  as  by  using 
thumbscrews,  is  that  you  can 
make  adjustments  any  lime  or 
any  place.  There  may  also  be  an 
advantage  to  having  a  paddle  that 
does  require  tools  to  adjust:  The 
adjustments  would  then  be  con* 
sidered  somewhat  more  perma- 
nent, and  if  you  would  prefer  that 
others  not  disturb  your  favorite 
settings  they  are  a  lot  less  likely 
to  do  so  if  the  adjustment  requires  an  Alien 
wrench  which  is  in  your  pocket! 

Iv  is  important  ihat  a  paddle  not  only  t^e 
adjustable,  but  that  ihc  exact  settings  you 
make  will  hold  their  positions  well  over  a 
long  period  of  lime.  Some  paddles  will  tend 
to  drift  uway  from  your  favorite  sellings, 
which  can  be  annoying. 

Contact  spacing  on  some  paddles  can  be 
adjusted  so  close  that  even  the  slightest 
touch  will  activate  the  contacts.  With  others, 
you  may  find  that  if  you  attempt  lo  set  the 
contact  spacing  too  close,  the  paddle  will  ex* 
hibit  **bounce  tiack":  When  you  hit  one  side 
fairly  hard,  the  contaci  will  close,  but  then 
the  other  side  will  bounce  back  and  close  its 
contacts^  which  will  cause  you  to  make  send* 
ing  errors. 

Couuevtious  Different  paddles  require 
different  means  to  attach  the  cable  that  con- 
nects the  paddle  to  your  keyer.  Some  require 
that  you  solder  the  cable  lo  the  underside  of 
the  paddle.  This  method  has  its  pros  and 
cons.  The  plus  side  is  that  the  paddle  cable  is 
permanently  attached  so  it  won't  get  separate 
ed  from  the  paddle  and  lost.  On  the  minus 
side,  if  the  cable  develops  a  problem  you 
will  need  to  have  a  soldering  iron  available 
to  repair  iL 

Other  models  have  binding  posts  or 
thumbscrews  which  allow  you  to  connect  ca- 
bles without  soldering.  At  least  one  model 
has  ail  the  connections  completely  enclosed 
inside  the  paddie*s  base.  This  makes  for  a 
neat  appearance  and  eliminates  ihe  possibili- 
ty of  shorting  the  connections  if  Ihc  paddle  is 


Simple  Operation 
Advanced  Technology 
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Within  Budget  -  Without  Compromise 

Just  when  you  thought  great  audio  and  tough  as  nails  construc- 
tion were  luxury  features  available  only  on  the  most  expensive 
models,  and  just  when  you  thought  simple,  intuitive  operation 
was  a  thing  of  the  past,  along  comes  the  Alinco  VHF-Ffvl  HT, 
DJ-180T. 

A  different  offset  can  be  stored  in  each  memory  channel,  and 
most  other  functions  can  also  be  stored  independently  in  each 

memory  channel.  CTCSS  encode 

and  decode  comes  standard.  As 
most  QSO  s  on  2-  meter  are  done 
through  repeaters,  these  special 
features  make  the  DJ-180T  the 
most  practical  HT  to  own.  Alinco 
has  once  again  combined  high- 
technology  with  low'cost. 


Also  Available 
OJ-580T  Dual  Bander 


,4J»* 


Check  out  the  affordable 
technology  of  the  90's, 
Check  out  ALINCO. 
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-  Receive  130.0-  173.9  f^Hz 
■  CTCSS  encode/decode  buiftHn 

•  2  watts  standard,  5  watts  with  optional  EBP-  28N  battery  pacK 

•  High/Low  power  selection 

•  Selectable  frequency  step  for  quick  QSY 

•  Standard  OTMF  keyboard 

•  Low  battery  indicator 

•  "Busy"  channel  LCD  indicator 

•  Key  Lock/  PTT  Lock  functions 

•  Auto  Power  Off 

•  Instant  QSY  to  Call  channel 
"  Monitor  button 

•  Scan  Modes 

-  Battery  Saver  design 

•  Supplied  with  Ni-Cd  battery  pack  EBP-26N  for  2  watts  output  wall 
charger.  belthooK.  and  strap. 

•  Optional  accessones:  EBP'28M  Battery  pack  for  5  watts  output. 
EDH-1 1  Orycell  case.  EDC-45  Quick  diarger,  EMS-9  Speaker- 
microphone.  EME*12/13  Headsel  wilh  VOX/PIT.  EME-15  Tie-pfn 
microphone.  EDH-1 2  DC  Jach  adaptor  .EBC-6  Mobile  bracket. 
ESC0  8/19  Son  case,  EJ-14U  50ch  Memory  unit.  EJ-lSU  200ch 
Memory  unit. 


fncredibty  Tough 
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Photo  for  Demonsuation  oray-  Abutt  to 
me  frarocaivar  will  votd  tm  wvrwnty. 


ALINCO 


ALINCO  ELECTRONICS  INC, 

438  Amapola  Avemic,  Unit  130,  Tt^ft^ncc,  CA  Q0501 
Tel.  am 618  8616  Fax  (310) 61S-8758 
PI    F^TDQN  [C  S  i  N  C«     Spec'ficitiffli  and  ftaiur^  are  sotq^  to  dnnge  wiikufl  nclkc  of  oblifMidL 
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set  down  on  an  imegular-shapcd  conductive 
syrface.  Ii  will  aEso  prevent  you  froin  be- 
coming pan  of  ihc  circuit  if  you  are  operat- 
ing mobile  with  the  paddle  on  your  lap! 

One  manufaciurer  in  England  provides  a 
jack  mounted  directly  on  the  paddle  base  to 
simply  plug  in  a  cable  to  conned  lo  the 
transmitter,  I  think  iliai  this  is  the  best  ap- 
proach as  ii  will  allow  you  !o  easily  change 
cables  at  any  time.  If  you  want  to  sjwiich  lo  a 
diffcreni  length  cable  or  if  the  cable  devel- 
ops a  problem  you  can  simply  plug  in  a  new 
one. 

Appearance  An  iambic  paddle  is  among 
the  more  expensive  accessory  items  that  you 
will  purchase  for  your  ham  shack,  and  be- 
cause it  is  going  lo  be  prominently  located  in 
your  staiion  it  will  be  noticed  by  visitors.  If 
you  have  a  real  "showroom"  ham  station, 
you  may  want  a  real  eye-catcher  for  a  pad- 
dle, 1  collect  keys,  bugs*  and  paddles,  and  1 
have  a  couple  of  older  paddles,  long  since 
out  of  production,  that  can  only  be  referred 
lo  as  "ugly,"  but  they  are  fun  conversation 
pieces!  iMost  of  the  paddies  on  the  market 
today  look  preity  sharp,  and  a  few  are  real 
works  of  an. 

A  Review  of  Some  Specific  Models 

In  Lhis  section  we  wilMook  at  currently 
available  iambic  paddles.  They  are  listed  in 
alphabetical  order,  and  I  have  included  some 
personal  observations  and  comments  regard- 
ing each  model.  See  the  sidebar  on  p.  46  for 
company  addresses. 


Phom  B.  The  popular  Bern  her  iumhii  pad- 
die  cffers  hi^b  quatitv  wirb  an  exveUeni  feeL 
Photo  connesy  of  Bern  hen  Inc. 

Bencher  lambk  Paddle— Slack:  $72.95: 

Chrome:  $89.95  (Photo  B):  Gold:  $25(1  The 
wide  popularity  of  the  Bencher  paddle  is 
easy  to  understand:  U  is  a  high  quality  pad- 
dle with  an  excellent  feel  at  a  lair  price.  Al- 
so, it  is  available  at  almost  all  amateur  radio 
dealers.  There  arc  three  Bencher  iainbit:  pad* 
dies*  The  low-cost  model  has  a  black  base, 
with  the  top-mounted  parts  chromed.  The 
black  and  chrome  is  a  sharp  looking  combi- 
nation. For  $17  more  you  can  get  the 
Bencher  with  both  the  base  and  top  parts  fin- 
ished in  polished  chrome.  For  the  ultimate 
Bencher,  there  is  a  gold-plated  model  avail- 
able at  a  premium  price.  The  entire  paddle  is 
gold-plated,  even  the  spring!  It's  beautiful. 

All  models  of  the  Bencher  iambic  paddles 
are  identical  except  for  the  finish.  The 
Bencher  is  built  on  a  large,  thick,  heavy  base 
that  helps  the  paddle  stay  put  on  the  table* 
top.  The  large  contacts  are  gold-plated. 


which  means  they  won't  need  frequent 
cleaning  lo  maintain  good  conductivity.  The 

Bencher  paddles  have  a  good  crisp  feel,  with 
just  a  little  "flex,"  owing  mostly  to  the 
slightly  flexible*  triangular-shaped  clear 
plastic  ftnger  pieces. 

Cable  connections  to  the  Bencher  arc 
made  bv  soldcnns  to  lues  on  the  bottom  of 
the  base.  A  strain  relief  is  provided  to  keep 
the  connections  from  breaking  off  if  the  ca- 
ble is  pulled. 

There  are  nt>  thumbscrews  or  knurled 
locknuts  on  the  Bencher:  you  must  use  tools. 
The  spring  tension  can  be  adjusted  over  a 
rather  narrow  range  by  using  a  small  flat- 
blade  screwdriver  and  the  contact  spacing 
can  be  adjusted  using  a  small  Allen  wrench, 
provided  with  the  Bencher 

There  is  also  a  special  version  of  the 
Bencher  iambic  paddle  sold  by  MFJ  Enter- 
prises that  consists  of  a  standard  (black) 
Bencher  iambic  paddle  with  a  Curtis  Keyer 
Chip  keyer  built  onto  the  top  of  the  paddle. 
This  makes  for  a  convenient  all*in-one  keyer 
and  paddle  assembly  that  can  be  handy  for 
portable  operations  because  of  its  small  size. 
Although  the  keyer  circuit  is  simple  and 
does  not  include  message  memories  or  pro- 
grammable feature,  it  does  mclude  ad- 
justable weight  and  tone  and  offers  front- 
panel  speed  and  volume  controls. 

The  Bencher  is  a  good  paddle  with  an  ex- 
ceptionally good  feel  and  a  heavy  tese. 


Phofo  C\  The  Direk  paddle  is  nearly  siiem  in 
operarion.  Photo  courfesy  of  Difek  Indtis- 
rries, 

Ditek  Indnsiries  Iambic  Paddle — ^5/ 00 
(Photo  C).  Tiic  Ditek  is  a  newcomer  lo  the 
market,  and  it  is  a  very  nice  paddle.  The 
construction  and  appearance  are  similar  to 
the  old  Brown  Brothers  paddle  (no  longer  in 
production)  but  the  base  is  considerably 
larger,  thicker,  and  heavier.  The  weight,  at 
approximately  three  pounds,  is  one  of  the 
heaviest  on  the  market  The  base  is  large — 
very  thick  and  very  heavy.  The  base  and  fin- 
ger pieces  arc  black,  with  the  other  parts  pol- 
ished stainless  sieel  or  chromed.  Tlte  feel  is 
excellent,  very  snappy  and  precise,  with  no 
bounce — and  it  stays  pull 

This  paddle  is  very  quiet  In  operation. 
One  reason  for  that  is  the  fact  that  the 
chrome  thumbscrews  that  adjust  contact 
spacing  include  a  smalt  nylon  tip  that  almost 
completely  eliminates  any  sound  when  a 
paddle  is  released.  When  it  returns  to  the 
neutral  position,  rather  than  metal  against 
metal  it  is  metal  against  nylon,  Tlic  support 


piece  that  holds  the  stationary  silver-plated 
contacts  is  also  made  of  nylon,  which  helps 
to  quiet  the  sound  when  the  contacts  arc 
closed.  The  result  is  that  this  paddle  is  near- 
ly  silent  in  operation. 

The  Ditek 's  appearance  is  really  sharp, 
with  clean  lines  and  pans  that  are  held  to* 
gcther  with  stainless  steel  cap  screws,  giving 
the  paddle  a  nice  finished  look  yet  allowing 
for  complete  disassembly  if  desired.  All 
contact  spacing  and  tension  adjustments  can 
be  made  without  tools  by  adjusting  the  extra 
large  knurled  thumbscrews  and  locknuts. 
Cable  connections  are  made  to  a  terminal 
strip  on  the  bottom  with  a  flat  blade  screw- 
driver A  strain  relief  is  provided. 

The  base  surface  is  a  powder  coat,  which 
is  a  process  thai  provides  a  durable,  long- 
lasting  finish  with  an  excellent  appearance. 
Each  Ditek  paddle  has  its  own  distinctive  se- 
rial number  engraved,  which  is  often  viewed 
as  a  plus  by  us  key  collectors.  Ditek  also 
plans  to  olTcr  a  version  of  their  paddle  with 
a  built-in  iambic  keyer  mounted  on  the  top 
of  the  paddle  base.  ITic  kcycr  will  feature  a 
message  memory  that  can  be  used  for  send- 
ing CQ  or  contest  exchanges*  If  you  always 
wished  that  you  had  bought  a  Brown  Broth- 
ers paddle  back  when  they  were  still  being 
made,  then  Ditek  is  the  one  for  you!  I  rec- 
ommend it  highly 


Photo  £),  EasyTet'b  import  a  thts  Model 
MK706  from  Japan.  Photo  courtesy  of 
EasyTecth 

EasyTecb  Model  MK706  Iambic — $64  JO 
(Photo  Dl  This  paddle  is  manufactured  by 
the  Hi-Mound  company  in  Japan,  and  im- 
poned  by  EasyTech  in  the  U.S.A. 

The  MK706  weighs  only  L9  lbs,,  but  in 
spite  of  its  low  weight  it  seems  to  hold  its 
place  on  the  tabletop  quite  welL  The  paddle 
is  also  available  without  a  base.  If  you  have 
the  means  to  make  your  own  base,  you 
could  save  about  $17  by  getting  the  Model 
MK7f)4  and  adding  a  base  of  your  own 
crafting. 

The  paddle  comes  with  a  clear  plastic 
cover  that  snaps  over  the  entire  key,  leaving 
only  the  paddle  finger  pieces  and  the  three 
binding  posts  for  the  connections  accessible. 
This  keeps  the  paddle  clean,  and  may  dis- 
courage other  operators  from  tampering  with 
your  favorite  adjustments! 

The  finger  pieces  are  large  and  smooth, 
but  are  very  close  together  (less  than  3/8" 
between  your  finger  and  thumb  when  the 
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INTRODUCING  THE  FIRST  AFFORDABLE 

000  MHz  SPECTRUM  ANALYZER 

80  Db  ON  SCREEN  DYNAMIC  RANGE  -  110  dSm  SENSITIVITY 


QUALITY  -  PERFORMANCE  -  BEST  DOLUkR  VALUE 


A  MUST  FOR  EVERY  SHOP: 
Perfect  for  every  Ham  Shack,  RF  Lab, 
EMI  Test  Lab,  TV-AM-FM  Broadcast 
Station,  and  Radio  Service  Shop„,SA 
Series  Analyzers  are  just  the  right 
instrumenlB  to  use  as  a  Pan  Adaptcn*  for 
your  HF  rig.  Tune  153  an  HT 
radio.«.Tutie  Filers,  Duplexets, 
CavM^,  Mixers  and  recievers„, 
CATV/MATV/SateUite  systems..  Check 
RF  cables,  RF  amps*  and 
Coooec tors*.. Check  and  adjust  Security 
Transmitters  and  Recievers.,*  Evaluate 
all  RF  based  Systems. >. All  this  in  a 
single  Instniment  for  only  $1295.00 
Model  SA500  /  $1495.00   Model 
SAIOOO  (suggested  list  price) 

EASY  TO  USE.. •NO  FRILLS: 
rrC  SA  serks  Anafyzeis  provide 
itosuipasied  pe!fonnam:e,  with  jusi  a 
dcxESD  easy  to  openUe  well  orgamzed 
controls... The  SA  Series  controls  are 
siinpte  to  ondefstand  and  use,  even  if 
yoti  never  used  a  Spectrum  Analyzer 
before  yoo  wiU  be  on  fine  in  no  time- 

FEATURES ..,  FEATURES : 

The  Baseline  Cliiqser  controls  the  low 

end  noise  to  signal  ratio,.. The   Video 


Filter  can  be  used  at  any  frequency  and 
dispersion  setting.., The  Vertical  Position 
contK>l  calibrates  the  vertical  position 
and  sets  the  Baseline  reference  point... 
The  input  attenuator  control  sets  the 
reference  points  at  0  dBm,  -20  dBm  or 
-40  dBm...  5  Center  Frequency  select 
pushbuitcm  switches,  a  tsa  turn  Fine 
FrecpieQcy  controlp  combined  with  A  50 
MHz  Crystal  Oscillator  Marker  that 
places  a  marker  at  each  50  MHz  point 
from  50  MHz  to  1000  MHz,  malong 
frequency  identification  very  easy  when 
using  the  SAIOOO  or  SA500..The  DC  to 
50  MHz  per/div.  pushbutton  dispersion 
control^  allows  full  80  dB  on  screen 

MODEL  SA500 


dynamic  range  firocn  DC  to  50  MHz 
dispersion  settings  widi  out  degradation 
of  die  on  screen  dynamic  range,  plus  a 
continuously  variable  dispersion  control, 

PERFORMANCE  ani  LOW  COSTs 
The  SA  Seri^  Spectrum  Analyzers  have 
been  desig^ied  utdizing  a  revolodonaiy 
new  proprietary  Log  Amplifier^  which 
provides  -110  dBm  s^tivity  (.7  miciCK 
vdt&)...And  up  ID  80  dB  on  screen 
cfynamic  range  with  a  Vertical  -Amplitude 
Accuracy;  of  +/-  2  dB  over  70  dBm,  +/- 
3  dB  over  80  dBm*..  Frerquenqr  Range 
of  2  Mhz  to  1000  MHz  SAIOOO  and  2 
MHz  to  600MHz  SA500...  A  5"^  Display 
with  10  dBm  per/div.  on  8  Vertical 
Fixed  Divisions,  DC-50  MHz  per/div.  on 
10  Horizonml  Fixed  DivisicHts... 
Dimensions   6"H  X  12"W  x  l?"  D. 
Weight  15  LB.. .Plus  aU  tbese  fisatures  at 
QOe  tliird  the  cost  of  most  law  cost 
Spectnim  Analyzers  on  the  market 
today*.. The  Model  SAIOOO  and  SA500 
Spectnnn  Analyzers  offer  you  the  beat 
performance  to  price  ratio  in  the  market 
today  and  it^s  MADE  IN  THE  USA,  If 
you  need  a  truely  high  performance 
Spectnun  Analyzer  at  a  truely  low  price 
order  an  ITC  Analyzer  today. 


SPECIAL  INTRODUCTORY  OFFER   SAVE  UP  TO  $400  VALUE 
CALL      FOR    INFORMATION    OR  TO  ORDER    1-800-232^501 

ALLPRKJES  AND  SPECIFICATIONS  ARE  SUBJECT  tD  CHANOE  WTIHOtfr  NCTHCE  OR  OeLlOATION,  WC,  VISA,  AE,   TXSCOVES^  CHECK  ,  MONEY  ORDER  OK- 
PKICES  INCLUDE  SHIPHHG  AND  INSURANCE  VIA  UPS  GROUND  (USA).  CA.  RESIDENTS.  PLEASE  ADD  SALES  TAX  ,   DEALER  INC^JIR£5  WEUCOME. 

'bistribut&d  By  Navtee  1303  Avocada  Aw*»  Suite  193  Newport  Beach,  CA  92660  714-721-8085   FAX  714-721-8085 
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coniacts  are  closed)*  They  arc  made  oui  of 
thin  plastic  that  has  a  lai  of  Rex  to  it,  which 
gives  this  paddle  a  '^sofl*"^  feel,  which  some 
operators  may  prefer. 

Contact  spacing  and  tension  adjustments 
for  each  side  are  made  by  knurled  nuis 
which  are  difficult  to  adjusts  although  they 
probably  hold  their  settings  well.  Contact 
tension  is  on  the  high  side,  even  at  its  Hghesi 
setting. 

EasyTech  also  sells  another  model 
(MK831)  which  is  a  high-end  model  includ- 
ing both  an  iambic  paddle  and  a  straight  key 
mounted  on  a  common  base.  This  model 
was  not  available  for  review,  but  it  looks  in- 
teresting* 


Photo  E.  The  tmusual  looking  Green  Lake 
paddle  from  Electron  Processing.  Photo  by 
N7YVX, 


Electron  Processing  Green  Lake  PaddU 
Wood:  $89.95  (Photo  E):  Mummtm:  $99.95. 
The  **Grcen  Lake"  paddle  is  probably  the 
most  unusual  looking  paddle  you  will  sec. 
TTie  base  and  top  parts  are  both  made  from 
polished  brass.  The  paddle  is  available  with 
a  choice  of  aluminum  or  wood  finger  pieces* 
Contact  spacing  is  adjustable^  but  tension  is 
not.  In  the  modci  that  I  tried  the  tension  was 
about  right  for  my  tastes,  so  I  don't  consider 
jl  a  serious  drawback  that  the  tension  is  not 
adjustable* 

The  coniacts  on  this  paddle  arc  simply 
pointed  screws  that  make  contact  with  the 
brass  arms  of  the  paddles — ^not  true  "con- 
tacts" in  the  norma]  sense,  but  probably  per- 
fectly adequate  for  use  with  the  low  kcyinj: 
voltage  and  current  of  today *s  modem  key- 
crs.  This  paddle  has  a  nice  feel,  but  it  has  a 
rather  small  base  that  is  only  about  5/32" 
thick  so  it  will  tend  to  slide  around  on  the 
operating  desk.  This  paddle  has  the  most 
unique  appearance  of  all  I  have  seen,  and 
would  be  a  nice  addition  Eo  a  collection. 

G4ZPY  Paddle  Keys  Imernational  Model 
VHS-^135  (Photo  F).  G4ZPY  makes  sev- 
eral models  of  handmade  iambic  paddles. 
The  VHS  rVery  High  Speed")  is  their  lop- 
of-the-line  iambic  paddle,  h  is  an  excellent 
paddle.  The  paddle  is  similar  to  the  Bencher 
in  appearance.  The  standard  model  has  pol- 
ished brass  top  parts  mounted  on  a  glossy 
black  base.  The  contacts  are  silver,  and  the 
finger  pieces  are  the  best  1  have  seen  on  any 
paddle.  They  are  made  from  polished  plastic, 
thicker  than  any  I  have  seen  on  any  other 
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Photo  F  The  G4ZPY  Model  VHS  paddle 
from  England.  Photo  by  N7YVX. 

paddle,  and  are  sculptured  to  provide  a  ta- 
pered shape  that  feels  great.  This  paddle  has 
almost  no  flex  at  all,  owing  to  the  thick  brass 
arms  and  the  extra-thick  finger  pieces  that 
have  no  "give,"  resulting  in  a  very  positive 
"stop"  upon  contact  closures. 

Both  contact  spacing  and  tension  on  the 
VHS  are  adjustable  without  tools.  The  pad- 
dle adjustments  are  among  the  best  I  have 
seen,  due  to  the  fact  that  the  adjusting 
thumbscrews  use  exira-fine  threads  which 
allow  adjustments  to  be  easily  made  in  very 
small  increments.  The  contact  adjustment 
thumbscrews  also  include  a  small  rubber 
washer  which  makes  the  process  of  making 
small  adjustments  and  locking  them  into 
place  smooth  and  easy. 

The  G4ZPY  paddles  include  another  nice 
feature  that  1  have  not  seen  anywhere  else: 
The  connections  to  this  paddle  are  made  via 
a  smaJ]  jack  that  is  mounted  directly  on  the 
paddle  base.  This  allows  you  to  easily  plug 
in  cables  of  various  lengths.  1  wish  others 
would  do  this! 

The  G4ZPY  VHS  paddle  has  only  one 
drawback:  The  base  is  a  bit  small  and  light, 
although  it  seems  to  hold  its  place  on  the 
tabletop  fairly  well. 


Photo  G.  K7SRA  makes  each  paddle  by 
hand.  This  one  includes  a  memory  keyen 
Photo  by  N7YVX. 

K7SRA  Iambic  Paddles— $50  to  $195 
{Photo  G).  Don  Leibrand  K7SRA  is  retired 
and  spends  some  of  his  time  making  iambic 
paddles  on  a  custom  order  basis.  His  paddles 
are  machined  from  brass  and  mounted  on  a 
wood  base.  He  has  produced  several  differ- 
ent-looking paddles,  some  with  electronic 
keyers  buili  righi  into  the  base.  These  days 
he  is  building  some  with  the  sophisticated 
CMOS  Super  Keyer  H  built  into  it.  This 


keyer  has  four  message  memories  and  a  lot 
of  clever  programmable  features.  K7SRA's 

paddles  have  a  home-built  look.  He  person- 
ally builds  and  tests  each  one  in  his  home 
shop. 

Contacts,  like  the  rest  of  the  key,  are  made 
from  brass  and  require  tools  to  adjust  for 
spacing  and  tension,  both  of  which  can  be 
adjusted  over  a  good  range.  The  paddle 
"arms'*  arc  made  of  rather  thin  brass,  which 
gives  the  paddle  a  "flexy''  feel. 

Over  the  years  there  have  been  several 
different  all*in-one  keyer/paddle  combina- 
tions produced  by  Ten-Tec,  Vibroplex  and 
others,  but  I  have  not  seen  any  that  have  in- 
corporated built-in  keyers  with  all  the  fea- 
tures of  the  CMOS  Super  Keyer  II  that 
K7SRA  is  using  in  his.  The  keyer  has  pro- 
grammable speed,  weight,  messages,  tone, 
pauses,  and  more,  and  offers  automatic  seri- 
al number  generation  for  contest  exchanges. 

Because  K75RA  custom  makes  each  pad- 
dle and  paddle/keyer  combination,  he  can 
handle  special  requests  if  you  want  some- 
thing that  is  a  little  different. 


Photo  H.  K8XF  imports  this  Model  MK705 
from  Japan.  Photo  by  N7YVX, 

K8XF  Telegraph  Kev  Import  Company 
MK-705— $129.95  (Photo  H).  This  iambic 
paddle  is  also  imported  from  Hi-Mound  in 
Japan.  It  appears  to  be  identical  to  the 
EasyTech  paddle,  with  the  exception  that 
this  version  is  mounted  on  a  marble  base. 
The  base  looks  nice,  and  the  additional 
weight  of  the  marble  helps  k^p  the  paddle 
from  sliding  around  on  the  tabletop.  Like  the 
EasyTech,  the  K8XF  paddle  has  high  ten- 
sion and  knurled  contact  and  tension  nuts 
that  are  difficult  to  adjust,  but  should  hold 
their  settings  well.  It  has  a  **soft,  flexy*'  feel 
which  some  operators  may  prefer 

Mercury  Paddle  by  N2D AN— $389.95 
(Photo  />.  Each  Mercury  paddle  is  hand- 
made to  order  by  master  craftsman  and  ma- 
chinist Steve  Nurkiewicz  N2DAN,  To  the 
best  of  my  knowledge,  he  docs  not  ever  ad- 
vertise his  paddles  anywhere,  although  he 
will  gladly  send  you  a  brochure  describing 
the  Mercury  if  you  send  a  request. 

I  might  as  well  start  right  off  by  saying 
that  of  all  the  paddles  that  Tve  seen,  the 
Mercury  is  the  clear  winner,  hands  down. 
The  Mercury  paddle  is  built  from  solid 
brass.  lt*s  first  nickel-plated,  then  chrome- 
plated,  with  a  resulting  finish  that  must  be 
seen  to  be  appreciated!  This  paddle  has  the 
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The. Best  Value 


t^^''' 


MAX 


System  » 


Ground  Plane  25.95 
3  Element  Quad  39.95 
S  Element  Quad    Sd,9S 


Antennas 


1^00-487-7539    ORDERS 
Master  Card  &  VISA  Accepted 


9C«-3et-da92      INFO 

fiOft^Tfie-r^se    fax 


us  Shipping  14.00 
MA  add  5\ 


Send  Orders  To:    CeHufar  Security  Group 

4  Gernng  Rtjad 
Gtouceslef,  MA  01930 


ALUMINUM 
TOWERS 

•  Self  supporting  towers  up  to  144  ft.  at  80  mph  winds 

•  Lasts  practically  forever  -  weather  resistant 

•  Tapered  models  &  telescoping  "crank  up" 

•  Fold-over  kits 

•  Easy  to  assemble  and  install. 

"Call  Today  for  a  Free  Catalog!" 

HEIGHTS  TOWER  SYSTEMS 

9505  Groh  Road  Bdg.  70E 
Grosse  lie,  Ml  48138 

1^800-745-1780 


Pioneers  in  aluminum  tower 
manufacturing  since  1959 
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j^Ji  BULLETIN 


CALL  US 
NOW  I 


Your  Ham  Dollar  Goes 

Further  At 
call  or  write  for  sfecial  quoti 


When  It  comes  to 

FAST  DELIVERY  HONEST  DEALING  and 

PROMPT/DEPENDABLE  SERVICE  back  up 

We  don't  just  advertrse  »t- WE  GIVE  IT' 


U^i^  ^tAZt 


In  1937,  Stan  BurghardC  (W0fT),  because  of  his  intense  interest  in 
amateur  radio,  began  selling  and  servicing  amateur  radio  equipment 
in  conjunction  with  his  radio  parts  business.  We  stand  proud  of  this 
long- lasting  tradition  of  Hoiwst  Deaflng,  Quatrty  Products  and 
Dependable   ^S-E'R-V-f-C'E"! 

Above  atlf  we  fuNy  Intend  to  carry  on  this  proud  tradition  with  even 
more  new  product  lines  plus  the  same  "fair"  treatment  you've  come 
to  rely  on.  Our  recor>ditioned  equipment  is  of  the  finest  quatrty  with  30^ 
BQ  and  even  Bihday  parts  and  tabor  warranties  on  selected  pieces. 
And  atwaya  mmemben 

—  WE  SERVICE  WHAT  WE  SELL  — 


AEA 

Belden 

Alinco 

Bencher 

Ameritron 

Bird 

Amphenol 

Butternut 

Ampire 

Centurion 

Antenna 

CES 

Specialists 

Comet 

Aslron 

CushcraU 

B&W 

Dafwa 

Diamond 
Hustler 
ICOM 
Kantronics 
Kenwood 
Larsen 
MFJ 

MIrage/KLM 
Outbacker 
Antenna 


Palomar 
Radio  Callbook 
RF  Concepts 
Ritron 
Rohn 

Telex/Hygaln 
Ten -Tec 
Unadilla/Reyco 
Yaesu 


2^ 


SELECTION 


sunzi 


SATISFACTION! 


AMERICA'S  MOST  lEUABU  AMAnUR  RADIO  DIAUR 

SELL-TRADE 

New  &  Reconditioned 

Ham  Equipment 

CaK  or  Write  Us  Today  For  a  Quote! 
You'll  Find  Us  to  be  Courteous,  Knowledgeable 

and  Honest 

Seswm  &  Tecrmicai  info:  (605)  886-731 4 
Sates  Only^  (800)  927-HAM1 
Fsr  ^6051  886-3444 


STORE  HOURS: 


Wi^^M 


an 


VVrftp  today  for   our  iatest   BuMpf^n    Uiod  Equipment   Usi 


182  H.  Maple 

PC,  Box  73 

Waie>HDwn.  SO  57201 


FT1000D 


Top  performing  HF.  Equipped 
with  direct  digital  synthesis, 
200  watts,  dual  receive,  100 
memories  built-in  antenna 
tuner  If  you  want  the  very  best, 
only  the  FT-1000D  will  do! 

CALL,  WRITE  OR  FAX 
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Phofo  I.  The  Mercury  paddle  by  NIDAN 
with  optional  memory  switihes^  Photo  by 
N7YVX. 

best  plating  ihai  I  have  ever  seen  on  any- 
thing thai  is  chfome-plated!  TTie  paddle "s  ap- 
pearance 15  second  to  none* 

It  is  also  without  question  the  best  per- 
fonning  paddle  of  all  thai  I  have  tried.  With 
this  paddk  it  is  possibte  to  set  the  contacts 
so  close  that  you  can  almost  cause  the  con- 
tacts to  close  by  just  thinking  aboui  it!  And 
even  with  the  contacts  set  extmmely  close, 
the  paddle  exhibits  absolutely  no  bounce- 
back.  The  contacts  on  the  Mercuiy  are  ex- 
ceptionally large,  massive  contacts  that  line 
up  and  fit  together  perfectly.  They  arc  solid 
silver,  and  rhodium  plated. 

The  paddle  uses  rotary  bearings  that  have 
absolutely  no  play  or  *'slop/'  thus  aUowing 
absolutely  no  vertical  movemeni  of  the  pad- 
die  arms.  The  arms  themselves  are  solid, 
massive  metal  in  a  modified  L-shape,  with 
cxira-ihick  plastic  frngcr  pieces. 

The  Mercury  paddle  uses  magnets  to  pro- 
vide the  tension  for  the  return  force.  There 
are  no  springs  lo  get  stretched^  lost,  or  slow- 
ly change  your  adjustments.  Once  set,  the 
adjustments  hold  well,  yet  all  adjustments 
for  contact  spacing  and  tension  are  easily 
changed  withoul  tools,  using  ihumbscrews 
and  knurled  locknuts  with  extra-fine  threads 
to  allow  for  adjustments  in  extremely  fine 
increments. 

The  Mercury  has  a  massive  solid  brass 
base  weighing  nearly  four  pounds!  The  bot- 
tom of  this  heavily  polished  chrome-plated 
base  TS  covered  with  a  thin  piece  of  cork. 
Between  the  sheer  weight  and  the  anti-slip 
cork,  this  paddle  definitely  will  not  slide 
around  on  the  tabictop. 

Cable  connections  for  the  Mercury  must 
be  soldered  to  lugs  on  the  underside  of  the 
base.  No  strain  relief  is  provided,  although 
the  size  of  the  hole  for  the  cable  to  enter  the 
base  is  such  that  strain  relief  can  be  provided 
by  simply  tying  a  knot  in  the  cable  inside  the 
base. 

Because  each  Mercury  paddle  is  custom 
built  to  order,  Steve  N2DAN  will  do  just 
about  anything  feasible  to  customize  your 
paddle  to  your  liking.  Options  include  en- 
graving your  callsign  and  allowing  you  to 
choose  the  color  of  your  finger  pieces  from 
over  100  available  colors,  including  several 
meialHcs,  translucent/flex,  and  solids.  He 
even  offers  four  different  shades  of  pink  for 
the  ladies! 
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A  nice  plus  for  the  Mercury  paddle  is  the 
availability  of  a  custom  chrome- plated  re- 
mote memory  bracket  that  mounts  directly 
onto  the  Mercury.  This  provides  four  small 
push-buttons  to  control  the  message  memo- 
ries for  keyers  that  provide  memories,  such 
as  the  Kansas  City  Keyer,  the  CMOS  Super- 
Keyer  II,  the  Accu-Memory,  and  others.  It 
really  is  a  nice  convenience  to  be  able  to  hit 
a  bunon  on  the  paddle  to  call  CQ,  change 
keyer  speed,  send  a  contest  exchange,  etc. 

At  nearly  $400.  the  cost  of  the  hand^made 
Mercury  paddle  is  probably  the  highest  of 
any  paddle  available  today.  Is  it  worth  it? 
Well,  that  depends  •  ,  .  if,  like  most  of  us, 
your  paddle  budget  is  limited*  the  Mercury 
may  well  be  beyond  reach.  On  the  other 
hand,  if  you  must  own  the  very  best,  or  if 
you  are  in  a  mood  to  splurge,  I  doubt  if  you 
will  ever  regret  the  purchase.  The  Mercury 
has  a  feel  and  quality  unmatched  anywhere, 
and  should  last  a  lifetime.  That's  a  lot  of  CW 
contacts! 


the  pivot  point  to  the  fingertip  ends,  and  arc 
made  from  thin,  hollow  plastic  with  a  lot  of 
"give,"  resulting  in  a  very  "soft"  feel. 


Photo  J.  Nye  Company  SSK-OOl  paddle  with 
top  cover  in  place.  Photo  by  N7YVX. 

Nye  Compony  SSK4J0i  Master  Scfueeze 
Key^5!  (Photo  J),  The  William  Nye  Com- 
pany Model  SSK-OOI  iambic  paddle  is  the 
lowest  priced  of  all  the  iambic  paddles  cur- 
renily  available  on  the  market.  Its  construc- 
tion is  quite  different  frotn  others,  and  so  is 
the  feel.  This  paddle  has  a  U*shaped  cover 
assembly  that  acts  as  a  dust  cover*  and  will 
probably  help  to  keep  others  from  tampering 
With  your  adjuslments. 

The  base  is  die-cast,  wiih  a  black  wrinkle 
fmish,  and  is  heavy  enough  to  hold  its  posi- 
tion on  the  tabletop.  The  top  parts  include 
two  small  metal  angle  brackets  thai  support 
the  contacts,  which  are  goid-plaied  solid  sil- 
ver, and  resemble  the  contacts  that  you 
would  see  on  an  open  frame  relay. 

The  contact  tension  is  set  by  adjusting  the 
compression  of  a  single  screw  that  is  backed 
by  two  nuts,  one  to  lock  the  other  in  place. 
Contact  spacing  is  set  by  actually  moving 
the  entire  metal  angle  bracket — one  for  each 
side^ — by  loosening  the  bracket  with  a 
Phillips  screwdriver,  sliding  the  whole 
bracket  over,  then  tightening  the  bracket 
down  again.  TTiis  procedure  is  imprecise, 
and  the  bracket  will  usually  move  during  the 
tightening  process,  requiring  you  lo  stan  alt 
over! 

The  cable  connections  require  soldering  to 
three  internal  solder  lugs.  A  strain  relief  is 
provided.  The  finger  pieces  on  the  Nye  pad- 
dle are  very  long — almost  three  inches  from 


Phoio  K.  The  Paionmr  Eugintei^  Janes  Key 
iambic  paddle  is  made  in  England.  Photo 
courtesy  ofPaloinar  Engineers. 

Palomar  Engineers  Iambic  Paddle — SI 35 
(Photo  K).  Palomar  Engineers  has  just  in- 
troduced a  new  iambic  paddle,  the  Jones 
Key,  imported  from  England.  This  model  is 

new,  and  at  the  time  of  this  wriling,  in  short 
supply,  but  is  expected  to  be  available  in 
quantity  by  the  time  this  article  appears.  I 
have  not  had  the  opportunity  to  tiy  the  Jones 
Key  myself  so  I  cannot  comment  on  its  feel, 
but  1  have  obtained  some  information  about 
its  construction  that  may  help  you  to  gel  an 
idea  of  what  it  is  like. 

The  base  is  bright  red,  with  polished  brass 
top  parts.  The  paddle  uses  four  rotary  ball 
bearings  embedded  inside  the  brass  block, 
which  will  prevent  possible  damage  from 
coffee  spills,  etc.  The  paddle  is  reputed  to 
have  a  solid  "non-flexible"  feeh  The  rear  of 
the  plastic  finger  pieces  are  rounded  and,  af- 
ter you  loosen  their  mounting  screws,  they 
can  be  rotated  up  or  down  to  suit  individual 
height  preference. 

The  brass  post  between  the  two  paddle 
arms  at  the  rear  of  the  key  is  oval  and  can  be 
rotated  to  change  the  spacing  between  the 
paddle's  fmger  pieces.  Contact  spacing  and 
tension  are  each  individually  adjustable  for 
dot  and  dash  sides,  using  thumbscrews  and 
locknuts  thai  allow  these  adjustments  to  be 
made  without  tools.  Each  Jones  Key  has  a 
unique  serial  number  engraved  in  the  brass 
block. 

/?.  A.  Kent  Iambic  Paddle— Kit:  $70:  As- 
sembled: $85  i Photo  Li,  This  paddle  is 
manufactured  in  England  but  is  available  di- 
rectly from  the  manufacturer's  sales  office 
in  the  U.S.A.  The  Kent  paddle  is  available 
as  a  kit  or  assembled.  The  paddle  is  made 
from  machined  brass  and  has  a  black  painted 
base  with  brushed  brass  top  pans.  It  is  simi- 
lar to  a  Bencher  except  that  the  Kent  paddle 
uses  ratary  ball  bearings,  giving  the  paddle  a 
good  solid  feel.  Tlie  paddle  pieces  do  not 
move  up  and  down  at  all  as  they  are  restrict- 
ed by  the  rotary  bearings. 

Spring  tension  and  contact  spacing  arc  ad- 
justable by  thumbscrews.  These  are  located 
such  that  they  are  easy  to  neach  and  adjust. 


ID-8  Automatic  Morse  Station  identifier 

Compatible  with  Commercial,  Public  Safety,  and  Amateur  Radio  applications.  Uses 
include  Repeater  Identifiers,  Base  Station  Identifiers,  Beacons,  CW  Memory  Keyers,  etc. 
Great  for  F.C.C.  ID  Compliance. 


•  Miniature  in  size,  1.85"  x  1.12"  x  0.35" 

•  Totally  RF  immune. 

•  All  connection's  made  witli  iiiicrominiaturc  plug  and  socket  with  color  coded  wires  attached. 

•  C^MOS  niicroproce.ssor  for  low  voltage,  low  current  operation:  6  to  20  VDC  unregulated  at  6ma, 

•  Low  distortion,  low  inipcdance,  adjustable  sincwave  output:  0  to  4  volts  peak  to  peak. 

•  Crystal  con  trolled  for  high  accuracy. 

•  TransniiUcr  P  r  r  output  (to  ke\'  inuismitter  while  ID  is  being  sent),  is  an  open  collector  transistor 
that  will  handle  80  VDC  at  3o6ma. 

•  Field  programmable  with  SUPPLIED  keyboard. 

•  Confirmation  tone  to  indicate  accepted  parameter  plus  tones  to  indicate  programming  error. 

•  All  programming  is  stored  in  a  nonvolatile  EEFROM  which  may  be  altered  at  an}'  time. 

•  Message  length  over  200  characters  long. 

•  Trigger  ID  with  active  high  or  low- 

•  Inhibit  ID  with  active  high  or  low.  Will  hold  off  ID  until  channel  is  clear  of  traffic„ 

•  Generates  repeater  courtesy  tone  at  end  of  user  transmission,  if  enabled. 

•  Double  sided  tape  and  mounting  hardware  supplied  for  quick  mounting. 

•  Operating  temperature  range,  -  30  degrees  C  to  +65  degrees  C. 

•  Full  one  year  warranty  when  returned  to  the  factory  for  repair. 

•  Immediate  one  day  delivery. 

Programmable  Features 

•  Eight  programmable,  selectable,  messages. 

•  CW  speed  from  I  la  99  WPM 

•  ID  inierval  limerfrom  l-99fiUHiiles, 

•  ID  hi^lil  iijftimerfrtmi  0-99 sea mds, 

•  CW  lone pVifNency  from  too  hz  lo  iOOO  /ir. 

•  Frtmt  pi)rth  delay  interval  frtmi  O  lo  %9  seconds, 

■  C  W  or  MC  \\  operation. 


^ 


$89.95  each,  programming  keyboard  included 


COMMUNICATIONS  SPECIAUSTS,  INC. 

426  West  Taft  Avenue  •  Orange,  CA  92665-4296 
Local  (714)  998-3021  •  FAX  (714)  974-3420 
Entire  US.A.  1-800-854-0547 
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Phow  L.  The  /?.  A.  Kent  iamhk  keyer  paddle 
comes  in  kit  form  or  assemhled,  Fhom  cour- 
tesy ofR.  A.  Kent. 

The  adjustment  range  is  wide,  allowing 
pleniy  of  room  for  personal  preference.  The 
paddte  pieces  are  made  from  plastic  that  is  a 
bit  thin  ^nd  has  a  lot  of  flex  Id  it.  resulting  in 

a  rather  soft  feel, 

Conneciions  lo  this  paddle  are  made  via 
solder  lugs  on  the  boiiom  of  the  base,  with  a 
small  cable  clamp  provided  for  strain  relief. 
Tlte  weight  is  a  little  low  at  2.6  pouitds.  so 
this  paddle  may  tend  to  slide  on  the  table  a 
bit  if  you  are  a  "heavy  hitter/* 

The  paddle  is  ruggedly  constructed  and 
might  be  a  good  choice  for  a  mobile  paddle. 
It^s  a  good  choice  if  you  have  a  light  touch. 


Photo  M.  The  Svhurr  PROF  I  puddle  is  hand 
made  in  Germany.  Photo  by  N7YVX. 

Schurr  PROFl  Paddie^SfSO  (Phaio  Mh 

Schurr  Keys  are  handmade  in  Germany  and 
are  available  only  direct  from  DL7NS  in 
Germany.  It  is  my  undersianding  that  ihey 
arc  very  popular  in  Europe.  The  PROFl  is 
their  lop-of-the-tine  iambic  paddle.  The 
craftsmanship  and  feel  of  this  paddle  is  ab- 
solutely first  class. 

The  entire  paddle  is  solid  brass,  wiih  a 
unique  diamond  ground  finish  prolccted 
from  corrosion  by  a  process  thai  the  Ger- 
mans call  "Zaponierung."  The  base  is  heavy, 
with  a  weight  second  only  to  the  N2DAN 
Mercury  paddle.  Even  the  bottom  of  the 
base  is  bcauiifully  nnished.  with  the  same 
diamond  ground  "brushed"  appearance  as 
the  rest  of  the  paddle.  This  base  rests  on 
three  rubber  feet — the  best  rubber  feet  I 
have  ever  seen  on  a  paddle — their  bottom 
surface  is  slightly  concave  which  provides  a 
slight  ^'suction  cup**  effect  which,  with  the 
extra  heavy  weight  of  the  base,  insures  thai 
ihis  paddle  definncly  will  not  slip  or  slide 
around  during  use* 
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The  thick  brass  paddle  arms  are  mounted 
on  precision  polished  hardened  steel  pivots, 
permanently  lubricated  with  molybdenum 
disulfide.  The  polished  clear  plastic  Hnger 
pieces  are  rounded  triangles.  This  paddle 
comes  with  a  replaceable  cable  already  at- 
tachcd  so  that  the  user  need  only  supply  the 
appropriate  plug  to  interface  with  his  keyen 
Cable  connect  ions  are  soldered*  and  a  strain 
relief  is  provided.  The  PROFl  includes  a 
clear  plastic  dust  cover  that  snaps  into  place 
on  the  paddle  and  can  be  tilled  up  to  allow 
acce.ss  to  the  paddle  adjustmenis. 

Contact  spacing  and  spring  tension  sei* 
lings  are  adjusted  with  extra  large  knurled 
thumbscrews,  using  fine  threads  that  allow 
for  very  precise  adjustments  in  small  incre- 
ments. The  contacts  are  solid  silver. 

TTiis  paddle  is  expensive,  but  the  crafts- 
manship  and  quality  are  except ionaL  It  car- 
ries a  three-year  warranty,  but  with  proper 
care  it  should  last  a  lifetime. 


Phoio  N.  The  Sihurr  Mini,  with  no  base. 
niay  be  mourned  in  your  own  keyer.  Photo  by 
N7YVX. 

Schitrr  Mini  Paddie—$95  (Phoio  N).  This 
is  a  miniature  version  of  the  Schurr  PROFl 
paddle,  and  is  sold  without  a  base.  You  can 
mount  ihe  paddle  on  a  wood,  plastic,  or  met- 
al base  of  your  choice,  or  you  may  wish  to 
build  this  little  gem  into  a  keyen  All  that  is 
required  to  mount  the  paddle  is  to  drill  two 
holes.  The  mounting  base  of  the  paddle  is 
tapped  for  two  mounting  screws,  which  are 
provided.  The  finger  pieces  arc  large,  pol- 
ished clear  plastic  in  an  unusual  inverted  L 
shape. 

This  paddle  is  very  small,  almost  what 
one  might  think  of  as  a  "spy''  paddle!  The 
paddle  is  made  of  the  same  beautiful  dia- 
mond polished  brass  as  ihe  PROF!,  and  has 
an  almost  identical  feel.  Connections  are 
made  via  ihrec  solder  lugs,  although  if  you 
mount  this  paddle  on  a  base  you  may  choose 
to  include  alicmaiive  cable  connectors  or  a 
jack*  Despite  its  small  size,  the  Mini  has  a 
quality  feel  equal  to  that  of  the  larger  PROFl 
model. 

Vihroplej  Brass  Racer  Paddle — S65  (Pho- 
to O).  There  are  actually  two  Brass  Rac- 
ers— the  regular  Brass  Racer,  and  the  Brass 
Racer  EK-U  which  is  the  same  paddle  with 
a  Curtis  8044  Keyer  Chip  keyer  built  into 
the  base. 

The  Brass  Racer  is  solid  brass  on  a  hard 
wood  base.  One  unique  feature  of  this  pad- 
dle is  that  the  conncLiions  arc  imide  the  pad- 
dle base  so  that  once  your  cable  connections 


Photo  O.  The  Vihroplex  Btuys  Racer,  shown 
with  optional  built-in  Cttrtis  keyer  Photo 

courtesy  ofVibwplex  Co. 

are  soldered  to  the  paddle  and  the  paddle  is 
screwed  down  on  its  base,  iherc  are  no  ex- 
posed connections  on  the  bottom  of  the  pad- 
dle. This  makes  it  a  good  choice  for  a  mo- 
bile operator  because  you  can  lay  Ihe  paddle 
on  your  lap  or  even  on  a  metal  surface  with- 
out worrying  about  the  electrical  connec- 
tions shorting  out. 

The  lens  ion  or  ''return  force"  for  the  Brass 
Racer  is  provided  not  by  springs,  like  most 
paddles,  but  by  magnets.  The  magnets  slide 
back  and  forth  to  provide  more  or  less  ten- 
sion. I  consider  this  to  be  a  big  plus  because 
there  are  no  fragile  or  delicate  spring  mecha- 
nisms, and  because  this  feature  allows  the 
paddle  to  be  easily  set  for  a  precise  amount 
of  tension,  varying  from  "way  too  light"  to 
"way  too  heavy." 

My  only  surprise  with  the  Brass  Racer  is 
the  physical  appearance  of  the  paddle.  The 
large  triangular  brass  baseplate  and  lop- 
mounted  brass  parts  are  only  "brushed 
brass,"  not  the  highly  polished  or  chrome- 
plated  brass  \  would  have  expected  from  Vi- 
broplex.  Although  iis  appearance  is  not  that 
of  the  gleaming,  jewel -I ike  fmish  of  the  Vi- 
hroplex Iambic  model  (or  several  of  their 
bugs),  it  is  functionally  one  of  the  best. 

Overall,  construction  is  similar  lo  the 
Bencher  paddles,  with  solid-silver  contacts 
mounted  at  the  sides,  and  black  plastic  fin- 
ger pieces.  The  finger  piece  spacing  is  ad- 
justable on  this  model,  as  is  contact  spacing 
and  tension,  all  over  a  very  wide  range, 
making  it  easy  to  customize  the  paddle  to 
your  personal  preferences  for  spacing  and 
sensitivity. 

Because  of  the  rugged  construction  and 
"sealed  inside"  contacts,  the  Brass  Racer  is 
my  favorite  for  mobile  CW  operation.  I 
think  thai  functionally  this  is  one  of  the  best 
low-priced  paddles  on  the  market.  It  has  a 
feel  much  like  the  Bencher  but  has  the  addi- 
tional advantages  of  magnetic  tensioning, 
scaled  off  cable  connections,  and  rugged 
construction. 

Vi  b  rop  tex  lam  b  ic — S  t  a  n  da  rd :  S  95 ; 
Dehtxe:  $115  (Photo  P):  Prcsenfathn:  $160, 
The  Vibroplex  Iambic  carries  on  the  tradi- 
tional look  of  the  Vibroplex  bugs  in  an 
iambic  paddle  that  is  available  in  three  ver- 
sions, idcmical  in  all  respects  except  for  the 
finish  of  the  base:  The  ''Standard*'  has  a  tex- 
tured gray  base;  the  "Deluxe"  has  a  highly 


The  IsoLoop  10-30  HF 

Freedom  Antenna  frees  you 
from  restricted  areas. 
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The  IsoLoop 
10-30  HF  I 
Freedom 
Antenna  frees 
you  from  anten- 
na fesiriciions. 

ftEA's  engineering  team  tias  pul  together  the  most 
efficient  small  loop  antenna  you'll  find  for  HF  per- 
ormance.  It  s  the  technical  answer  needed  to  send 
3nd  receive  from  your  apartnnent.  condo  or  any- 
Afhere  zone  fe^iclions  apply. 

The  reason  you  gel  such  big  performarice  in  a 


small  package  is  the  efficiency  of  the  IsoLoop 
10-30;  its  72%  on  20m,  rising  to  96%  on  10m. 
Your  IsoLoop  delivers  lower  SWR  and  extended 
frequency  coverage  because  the  loop  is  isolated 
from  the  feedline.  Your  radiated  power  goes  into 
the  antenna,  not  into  the  shack. 

Electrically,  the  large  diameter  main  loop  serves  as 
an  inductor  and  is  tuned  with  a  10.000  volt  variable 
capacitor  to  fomi  a  very  high  Q  resonant  circuit 
That  gives  you  ttie  added  benefit  of  suppressing 
both  transmitted  and  received  off-frequency 
signals.  The  capacitor  itself  is  a  heavy-du^. 
split  stetor  design. 


The  35"  main  loop  is  made  of  IridiTed  aluminijm, 
and  is  welded  to  the  tuning  capacitor  to  reduce 
loss.  All  welded  connections  and  the  custom 
capacitor  further  minimize  losses.  The  very  low 
impedance  of  ttie  radiating  loop  (typically  0.06 
ohm )  is  matched  to  50  ohms  using  Uie  technique 
of  mutually  coupled  air  core  inductors— 
essentially  lossless  impedance  matching. 

Techfiicatty  speaking,  the  IsoLoop  10-30  HF  is 
the  big  value  in  small  antennas. 

To  connect  with  ttie  AEA  dealer  nearest  you  or  for 
produc!  sheets,  call  (800)  432-8873, 
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Advanced  Electronic  Applications,  Inc 

PO  Box  C2160, 2005 196th  St.  SW.  Lynnwood.  WA  98036 
Sales:  (206)  774-5554 


Fhoio  P.  The  Vihroplex  Iambic  Deluxe.  Note 
ihe  resemblance  to  their  httgs.  Photo  coit?-- 
tesy  ofVibrofylex  Co. 

polished  chrome  base;  and  the  "Presenta- 
tion" lias  a  24K  gold-plated  brass  plate 
mounted  atop  the  same  polished  chrome 
base  as  the  Deluxe,  All  three  models  have 
highly  polished  chrotne- plated  lop  parts. 

ir  you  are  Tamil iar  with  the  **bugi>''  (semi- 
automatic keys)  that  Vibroplex  has  been 
building  for  many  years,  you  will  notice 
how  similar  this  paddle  appears  to  their 
bugs.  The  base  is  Jarge^  thick,  and  heavy  so 
\hh  one  definitely  won't  "walk"  around  on 
yourtabletop! 

The  contacts  are  heavy  gold-plated.  The 
contact  spacing  and  tension  are  both  ad- 
jtifitable  with  thumbscrews  and  knurled  lock- 
nuts,  and  the  adjustment  range  is  excellent 
for  both  spacing  and  tension,  which  is  pro- 
vided by  compressed  springs. 

The  frnger  pieces  are  the  familiar  polished 
pbsiic»  oval-shaped  finger  pieces  that  Vibro- 
plex has  used  for  years  as  the  "thumb''  piece 
on  their  famous  bugs.  The  plastic  is  thick 
and  solid,  contributing  to  the  solid  feel  of 
this  paddle.  Contacts  may  lie  set  very  close 
and  still  exhibit  no  ''bounce-back/* 

Connections  are  made  via  three  thumb- 
screv^s  located  at  the  back  edge  of  the  base. 
Alt  connections  and  all  adjustments  on  this 
paddle  can  be  made  without  any  tools. 

The  overall  appearance  of  Ihc  Deluxe  and 
Presenlation  models  of  the  Vibroplex  Iambic 
is  hard  to  beat  .  .  .  the  quality  of  the  work- 
manship and  the  heavy  chrome  plating  give 
those  models  a  trophy-like  look  thai  any  CW 
operator  would  display  with  pride  in  his  ham 
shack! 

The  Vibroplex  Iambic  may  be  the  ideal 
choice  for  you  ex-bug  operators  who  have 
switched  to  an  iambic  keyer~it  has  a  feel 
similar  to  a  bug  but  is  more  precise.  This 
paddle  is  beautifully  built  and  has  the  classic 
Vibroplex  look. 

WB4FJJ  Model  3-R  Paddle— $80  (Photo 
QK  Mike  March  WB4FJJ  offers  a  hand- 
made iambic  paddle  that  is  similar  to  the 
Bencher  but  has  a  new  twist  that  I  have  not 
seen  elsewhere:  The  paddle  uses  magnets 
rather  than  springs  to  provide  return  force, 
but  in  a  configuration  that  returns  the  pad- 
dles to  the  open  contact  position  by  utilizing 
magnetic  repulsion,  All  other  magnetic  re- 
turn paddles  thai  I  have  seen  use  magnetic 
attraction,  *'pulling**  the  paddle  back  to  the 
neutral  or  open  position.  This  paddle  uses 
two  pairs  of  magnets,  arranged  such  that 
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Photo  Q.  The  WB4FJJ  Model  3-R  iambic 
paddle  uses  magnetic  repulsion  return  force. 
Photo  by  N7YVX. 

they  **pusb*'  the  paddles  back  to  the  neutral 
or  open  posidon. 

The  round  base  of  this  paddle  is  heavy 
steel  with  a  choice  of  glossy  black  or  black 
wrinkle  finish.  Top  parts  are  polished  brass 
with  aiuminum  pivots.  The  finger  pieces  are 
rounded  triangles  with  a  choice  of  plastic, 
ebony  or  pearl.  Contact  tension  and  spacing 
is  adjusted  with  thumbscrews,  with  no  tools 
required.  Connections  are  made  with  three 
screwposts.  requiring  a  flat-blade  screwdriv- 
er The  paddle  has  a  feel  much  like  a 
Bencher. 


Photo  R.  The  CW  Key  Siberia.  This  unique 
key  (with  built-in  keyer)  is  imported  from 
Russia.  Photo  courtesy  of  Yuri  M.  Sushkin  of 
Novosibirsk-Seattle  International,  Ltd, 

CW  Key  Siberia— Price  TEA  (Photo  R), 
As  this  article  was  going  to  press,  an  in- 
triguing new  Russian  paddle  was  introduced 
to  the  U.S.  Called  the  CW  Key  Siberia,  this 
paddle  comes  with  a  built-in  keyer  in  its 
chrome  base.  !t  has  solid  silver  contact 
points  and  was  produced  from  a  former  mili- 
tary factory. 

This  unique  paddle  is  being  imported  by 
Novosibirsk-Seattle  International^  Ltd.  in 
Federal  Way,  Washington. 

Before  You  Purchase  a  Paddle 

1  cannot  emphasize  enough  how  impor- 
tant it  is  to  tiy  before  you  buy  if  at  all  possi- 
ble. Tlie  all  itnportant  "feel"  of  a  paddle  can 
only  be  determined  by  trying  it  out.  Many 
ham  dealers  have  paddles  set  up  with  keyers 
(someiimes  even  plugged  into  rigs)  thai  you 
can  try  for  yourself,  if  your  dealer  does  not 
allow  you  to  try  a  paddle  out  in  the  store 
(hooked  up  to  a  keyer  with  a  monitor  tone) 


before  you  buy,  then  find  another  dealer  who 
will!  If  you  have  some  ham  friends  who 
have  various  models,  see  if  yoii  can  get  them 
to  Jet  you  try  out  their  paddles,  preferably 
adjusted  to  your  preferences.  Try  a  few  be- 
fore you  make  a  decision,  and  choose  your 
paddle  carefully! 

Prices  vary,  so  take  your  time  and  shop 
around  a  bit  before  you  choose  which  paddle 
to  purchase.  The  current  selection  of  iambic 
paddles  available  to  you  provides  enough 
choices  so  that  you  should  certainly  be  able 
to  find  one  that  fits  your  budget  and  your 
"fist,"  If  you  find  that  your  enthusiasm  for 
working  CW  has  faded,  a  shmy  new  paddle 
may  be  just  the  thing  to  renew  your  intei^st 
in  the  historic  art  of  Morse  code! 

My  personal  thanks  to  ail  those  who 
helped  in  the  preparation  of  this  article,  in- 
cluding several  manufacturers  who  loaned 
paddles  for  review  and  answered  my  unend- 
ing questions.  Thanks  to  Jim  N7YVX  for  his 
expert  photography,  to  Gene  N9SW  who 
kindly  loaned  paddles  from  his  personal  col- 
lection and  thanks  most  of  all  to  my  wife 
Shelly^  who  patiently  put  up  with  my  be- 
coming a  "computer  hermit**  during  the  writ- 
ing of  the  article,  and  for  her  personal  time 
spent  in  proofreading  and  suggesting  many 
worthwhile  improvements.  Til  see  you  all 
on  the  CW  bands! 


KEYER  PADDLE 
MANUFACTURER  LIST 

Bencher,  tna,  333  West  Lake  Street  Chicago  IL 
60606;  (708)  238-1186. 

Dftek  Industries  Inc.,  796  Merus  Ct.,  Fenton  MO 
63026;  (800)  762-9328. 

EasyTech,  2917  Bayview  Drive,  Fremont  CA 

9453S;  (800)  502^4044. 

Efectron  Processing,  RO.  Box  68,  Cedar  Ml 
49621;  (616)  228-7020. 

G4ZPY  Paddie  Keys  fntematianah  41  Mill  Dam 
Lane,  Burscough  Ormskirk,  Lanes.,  England  L40 
7TO;011  44  {704)894299. 

KVSRA—Don  Leibrand,  360  Sheridan.  #311 
Palo  Alto  CA  94306;  (415)  327-5654. 

KSXF  Ti^f^grapti  Key  import  Company,  9929 
Fox  Squirrel  Drive,  New  Port  Richey  FL  34654; 
(813)862-6328. 

MFJ  Enterprises  Inc.,  Box  494  Mlssi^sipp]  State 
MS  39762;  (800)  647-1800, 

N2DAN— Sieve  Nurkiewicz,  1385  Abner  Street, 
Port  Charlotte  FL  33980;  (813)  743-3139. 

Nye  Corporation,  12031  Northup  Way,  BelJevue 
WA  98005;  (206)  454-4524. 

Patomm  Engineers,  P.O.  Box  462222,  Escondl- 
do  CA  92046;  (619)  747-3343. 

R.  A.  Kent  Engmers,  P.O.  Box  809,  Ml  Ida  AR 
71957-0809. 

Schurr  Key  Klaus  Gramowski  KaESerin-Augus- 
ta^Ailee  91  D-1000  Berlin  10  Germany;  011  49 
(303)  447826. 

Vibroplex  Company,  inc.,  98  Eim  Street^  Port- 
land ME  04101;  (800)  262-8387. 

WB4FJJ— Mike  March.  1415  Greystone  Ter- 
race, Winchester  VA  22601 ;  (703)  662-4279. 

Novosibirsk-Seattte  International  Ltd,  429  So. 
321st  Piace  #E10,  Federal  Way  WA  98003-8511; 
(206)  661-1197,  FAX:  (206)  946-2719,  In  Russia; 
630092  Novosibirsk-92,  P.O.  Box  4.  Tel:  (383  2) 
46-2765,  FAX:  {383  2)  46-0301 . 


JRC 


Fully  Automatic  MOSFET 

HF  LINEAR  AMPLIFIER 


•  1  kW  No-Tune  Power  Amplifier 

•  48  MOSFETs  Single  Ended  PushTull  (SEPP)  Design 

•  Built-In  Automatic  Antenna  Tuner 

•  High-Efficiency  Switching  Power  Supply 


The  JRL^2000F  is  the  world's  first 
MOSFET  HF  linear  amplifier, 
designed  using  the  same  high  tech- 
nology found  in  JRC's  professional 
high-power  radio  transmitters. 
Featuring  a  heavy-duty  power  amp 
that  incorporates  48  RF  power  MOS- 
FETs to  ensure  low  distortion  and 
clean  output  up  to  LOOO  watts  (100% 
duty  cycle,  24  hour)  SSB/CW,  plus  a 


high-speed  automatic  anten] 
with  memory  capacity  of  1820 
nels  for  instant  QSY.  Plus  a  high 
efficiency  switching  power  supply 
t80V-264V)  with  power  factor  cor- 
rection to  supress  AC  line  currents, 
an  automatic  antenna  selector  for 
up  to  four  antennas  and  a  wireless 
remote  control  unit. 
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The  Beach  Brawley  Boomer 


QSOs  made  in  the  shade. 

by  Dean  Frazier  NH6XK 


Having  had  a  lot  of  fun  building  antennas^ 
i!  occurred  lo  me  that  my  back-yard 
beach  umbrcHa  was  an  antenna  wailing  to 
talk.  Some  time  ago  I  had  toaded  up  the  liv- 
ing room  window  frame*  an  old  Toyota  radi- 
ator, a  photographic  tripod,  and  a  '77  Pinto 
bumper,  all  via  a  random  wire  tuner  (L/C 
Box)  and  the  luncr  in  my  TS-440S,  with 
some  success.  In  none  of  these  instances, 
however,  had  I  done  any  real  antenna  calcu- 
lations or  trimming.  Large  impedance  mis- 
matches were  '*covered  up"  by  the  double- 
luncr  arrangement,  and  it  is  questionable 
how  much  power  was  actually  being  radiated 
by  these  "antennas,"  From  my  QTH  in 
Hawaii  I  made  coniacrs  to  JA,  VK,  ZL, 
SouEh  America  and  the  continental  U.S, 
mainland  during  the  peak  of  Solar  Cycle  22, 
when  propagation  was  so  good  on  most 
bands  that  one  could  virtually  yell  out  the 
window  and  be  heard  by  DX.  Now.  with  the 
solar  cycle  markedly  on  the  decline,  contacts 
while  running  power  (the  previous  contacts 
having  aJl  been  barefoot)  were  becoming 
more  of  a  challenge.  So  what  better  time  to 
lest  one's  skill/knowledge  of  antennas?  And 
by  what  more  incongruous  vehicle  llian  a 
beach  umbrella? 

The  Beach  Brawley  Boomer 

So  named  by  Tony  Thomas  ZL2ANT 
("brawley"  is  G-land  Speak  for  umbrella), 
the  Boomer  measured  82  inches  tall  and  was 
made  of  1-1/4-inch  diameter  tubing  in  two 
sections,  which  were  electrically  bonded 
with  self-tapping  screws,  scrap  braid  and 
wire.  The  umbrella's  canopy  measured  68 
inches  in  diameten  Rough  calculation  indi- 
cated that  the  vertical  section  had  about  274 
ohms  characteristic  impedance,  and  its 
length  translated  into  a  range  from  62  elec- 
trical degrees  on  12  meters  to  18  degrees  on 
40.  ITic  canopy,  a  disguised  capacitance  hat, 
seemed  to  have  about  40  pF  capaciiancCt  al- 
lowing for  the  open  structure  of  the  ribs  and 
ihe  fact  that  the  ends  were  not  electrically 
hooked  together.  This  capacitance  translated 
into  a  range  from  61  electrical  degrees  on  12 
meters  to  27  degrees  on  the  40  meter  band. 
Surely  thene  was  an  antenna  here,  what  with 
the  vertical  tube  and  canopy  capacitance  hat 
just  staring  at  me. 

Further  calculation  showed  that  the  um- 
brella should  load  up  on  12  and  1 7  meters  as 
is,  fed  at  the  base,  but  that  some  inductance 
would  be  required  on  20  or  40  meiers.  As  it 
turned  out,  base  inductance  loading  was  not 
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Photo  A.  The  beach  umhreUa  anienna  in  action. 


needed  on  12  or  17,  and  tuning  was  poor  on 
10  and  15  meters  and  marginal  on  20  and  40 
without  a  coil.  Sixteen  turns  of  #12  AWG 
copper  wire  wound  on  a  2-inch  PVC  pipe  to 
a  length  of  3-1/4  inches  provided  almost  7 
]iH  of  inductance  which,  with  that  provided 
by  the  L/C  box,  allowed  for  tuning  on  20 
and  40  meters  with  a  good  match.  The  coil 
was  attached  to  the  base  of  the  vertical  mbe, 
along  with  an  S0239  connector,  and  a  small 
pigtail  of  witie  was  soldered  to  the  braid  side 
of  the  connector  to  make  provision  for  alli- 
gator-clipping quaner-wavc  counterpoise 
wires.  After  all,  this  was  to  be  a  temporary 
endeavor,  subject  to  much  fiddling  *  .  •  a 
crude  blending  of  theoretical  and  empirical 
experimentation. 

Although  ihc  Boomer  was  "stuck"  on  the 
roof  for  only  one  day  and  night  (I  didn't 
want  the  neighborhood  association  to  con- 
demn me  as  totally  loony).  I  made  contacts 
on  12,  17,  and  40  meters,  to  ZL  (Tony 
ZL2ANT),  California  (Fred  N60HH,  Ron 
KD6FZ.  Eari  W6CPG,  Marvin  W2AH),  Ari- 
zona (Link  N70AY),  Kwajalein  (Val 
V73DO),  and  Utah  (Paul  WA6EW>.  Also 
Grant  VK2AXB  and  Cathy  VK4FG  joined 
in  the  fun.  Contacts  on  20  meters  were  not 
even  tried  due  to  the  QRM,  QRN,  and  QRC 
(crowding).  Signal  reports  ranged  from  4/1- 
5/1  on  12  meters,  to  5/3-5/6  on  40,  to  5/5- 
5^  on  17.  And  all  of  this  was  during  a  very 


noisy  period  on  the  bands:  8/24/92  ,  ,  *  Solar 
Flux  111,  Boulder  A  index  40,  K  index  Z 

Despite  the  poor  band  conditions,  we  had 
fun.  Everyone  seemed  to  enjoy  talking  to 
"that  guy  in  Hawaii  using  a  beach  umbrella 
for  an  antenna*" 

Matching/Feeding/CooDterpoUe 

The  Beach  Brawley  Boomer  was  fed  with 
50-ohm  coax  through  a  random  wire  tuner 
SWRs  experienced  were  IJ:1,  Ll:l,  and 
L4:1  on  12,  17,  and  40  meters  respectively. 
During  the  contacts  power  ranged  from 
about  70  watts  to  400  watts.  The  cloth 
canopy  suffered  no  damage  at  400  watts. 

1  had  only  enough  scrap  wire  on  hand  for 
one  quarter-wave  counterpoise  on  40  meters^ 
about  33  feet,  I  initially  tried  two  13-foot 
lengths,  each  a  quarter  wave,  on  17  meters 
without  much  effect.  Using  this  wire  plus 
some  other  odd  bits  and  pieces  soldered  to- 
gether gave  me  one  33- foot  length  which 
helped  greatly  on  7  MHz  as  well  on  the 
higher  bands.  It's  amazing  to  me  that  the 
Boomer  worked  as  well  as  it  did  with  just 
one  counterpoise.  No  umbrella  trimming  was 
done  , ,  •  1  still  needed  it  for  the  back  yard! 

So  what  was  the  point  of  all  of  this?  To 
have  a  bit  of  fun,  of  course.  The  Beach 
Brawley  Boomer  doesn*i  compare  with  my 
R5  (12/1 7  meters)  but  it  did  about  as  well  as 
my  40  meter  dipole.  Very  unscientific  "test- 


Phom  B.  The  beach  umhreUa  amennafeedpoint. 
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Figure  f.  Diagram  of  the  beach  umhreih  antenna  system. 


ing"  was  danc,  if  any  was  done  al  alL  Tlie 
poini  was  to  have  fun  and  to  demonstrate 
that  almost  anything  can  be  loaded  up  and  be 
made  lo  "talk," 

Of  deeper  significance,  however  was  the 
demoii!itration  of  "Aniemia  in  an  Emergen- 
cy." To  me,  and  1  think  to  many 
hams,  when  your  antenna  iss 
"'down''  thai  is  indeed  an 
emergency.  1  know  of  one  panict*- 
lar  ham,  a  good  friend  of  mine,  who 
is  very  dependent  on  the  weather 
for  operation.  When  the  wind 
blows,  down  comes  rhe  lower. 
down  comes  the  beam  antenna,  and 
my  friend  goes  QRT  But  a  good 
stout  vertical  wilt  stand  all  but  [he 
most  ferocious  of  winds  (Hurricane 
Andrew?)  and  allow  some  degree 
of  operation.  So,  alihough  it  would 
seem  that  the  exercise  with  the 
Beach  Brawley  Boomer  was  purely 
for  fun,  the  real  alienor  motive  be- 
hind it  all  was  lo  show  that  an 
emergency  antenna,  even  an  um- 
brella, can  allow  operation  lo  con- 
tinue. 

It  is  my  opinion  (please  allow^  me 


while  Vm  on  the  soapbox)  that  a  vertical  of 
some  kind,  if  only  used  as  an  emergency 
standby  antenna,  is  fundamental,  a  prerequi- 
site to  any  ham's  family  of  antennas.  Why. 
even  a  beach  umbrella  will  do  in  a  down- 
pour. 


BEACH  BRAWLEY  BOOMER  DATA 

Band  tmeiefs)  Frequency  (MHz) 
12  24.985 

17  18.113 

40  7,163 


ELECTRICAL  LENGTHS, 


Vertical 

Canopy 

Coll 

Total 

ApproxFmate 

Tube 

Hat 

Total 
Waveength 

62 

61 

15 

138 

3^3 

45 

53 

17 

115 

1/3 

18 

27 

42 

87 

t/4 

'Note:  For  calcuEaUons  and  formuiaBp  see  QST,  September 
1978  (Waller  Schuiz  K30QF),  regarding  capacitance  hat 
loading;  and  Th&  ARRL  CotnpentSiutrr  Vol  1  (Bnjge  Brown 
W6TWW)  regarding  the  tjase  loading  coil  design. 
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JO^phJ.  CerrK4iPV 
P.O.  Bom  1099-0099 
F^is  Church  VA  ^041 

We  would  tike  to  wekonm  om  newe^ 
COlumnisl  Joe  Catr  K4tPV,  to  73.  JOB 
has  tfeen  a  ham  smcB  1959  and  is  Ifw 
author  of  over  80  books,  mciuding 
Secrets  of  RF  Circuit  Design  and  the 
Praclicai  Anleivna  Handbook.  He  has 
written  over  45^  arttcies,  mosHy  about  ra- 
dio and  eiectrontcs. 

A  New  rJColumnl 

Guess  what?  I'm  back!  Readers  who 
remember  my  long-running  column^ 
''Practically  Speaking,"  that  appeared  in 
the  now  defunct  Ham  Radio  magazine 
wiil.  J  hope,  b©  pteased  to  see  that  my 
column  Is  now  in  73  under  a  differenl  ti- 
tle. This  column  will  deal  with  a  iot  ot  dif- 
ferent topics,  but  all  wiil  have  some  tech- 
nicai  aspect  of  ham  radio  as  the  central 
theme.  Some  columns  may  inclutte  a 
product  review  or  two,  while  others  will 
be  small  conslructjon  projects. 

Tliere  will  also  be  a  few  tutorials  on 
one  technical  aspect  of  radio  or  arrathcr. 
although  ih#  gtnefaJ  thrust  wilt  be  practi- 
cal rallier  than  materiaJ  laden  wflh  m^ 
and  cteep  theory.  From  time  lo  time  w« 
wiy  take  a  took  at  aritennas. 

I  welcome  your  suggestions.  Yoti  can 
send  Teoommendations  for  topics,  com- 
plaints, kudos,  brickbats  and  whatever  to 
rT>e  eitiier  care  of  the  editor,  or  direcHy  at 
P.O  Box  1099.  Falls  Cnurch  VA  2204V 
0O99,  Or  just  come  up  to  me  ai  a  ham- 

test  il  you  see  me rm  friendly  enoL>gh 

and  love  to  rag -chew.  This  month,  we  will 
take  a  look  at  how  to  yse  \he  iViAR-x  $e^ 
ries  ot  silicon  monofithic  microwave  inte* 
grated  circuit  chips  (MMIC)  available 
from  fvlini-Clrcuits  Laboratories,  Inc. 

The  MAR-x  Series 

The  MAR-x  series  of  devices  are 
small  iCs  that  will  operate  at  frequencies 
from  DC  lo  either  1,000  MHz  or  2.000 
MHz.  depending  on  the  type  number. 
The  actual  type  number  will  be  MAR-k. 
with  the  "k"  replaced  by  1. 2.  3, 4, 6, 7,  or 
fl.  Table  1  shows  the  characteristics  of 
MAR-1  through  MAR-t,  including  maxi- 
mum operating  frequency,  noise  figure 
and  the  gain  a!  500  MHz  [gain  is  slighlty 
higher  at  ?00  MHz.  and  less  at  the  h+gh 
end  of  each  device's  range). 

Figure  !  shows  Ihe  package  of  the 
MAR-x  devices.  Note  that  1I  kx)ks  a  bit 
Bke  a  small  Signal  RF  or  microwave  tran- 
sistof,  even  though  it  is  an  filegraled  dir- 
ciJiL  Ther%  are  only  tour  leads,  labeled  1 
Ihroygh  4:  RF  INPUT  (lead  1),  GROUND 
(lead  2).  RF  OUTPtiT  <lead  3J  and  an- 
other GROUND  (lead  4),  The  RF  input 
(lead  1}  IS  marked  by  two  keying  devices: 
a  cdor  dot  and  a  beveled  tip  on  the  lead. 
The  color  of  the  color  dot  indicates  the 


type  numtief  of  the  dot  (also  tabulated  in 
Table  1^ 

An  interesftng  feature  of  the  MAR-x 
devices  is  that  their  internal  circuitry 
makes  both  BF  input  and  RF  output  a 
good  match  10  50  ohms.  Because  of  thia 
feature,  the  MAR-x  devices  can  be  used 
for  both  tuned  and  wideband  applica- 
tions, depending  00  tie  ripyt  and  output 
circuiliy  selected.  t=or  a  wideband  ampli- 
fy r,  it  is  only  necessary  to  capacitor- 
ooupie  the  input  and  output  leads  directly 
to  the  input  am!  output  jacks. 

Figure  2  shows  the  basic  circuit  tor 
Ihe  MAR-x  devices.  The  input  and  output 
circuits  consist  of  capacitors  Ci  and  C2, 
respectively.  These  capacitors  can  be 
0.001  \if  disk  ceramics  in  the  BO  meter 
to  6  meter  range,  but  should  be  chip  ca- 
pacitors if  the  desired  upper  frequency 
band  is  2  meters  or  higher.  For  amp[ifiers 
that  operate  only  from  2  meters  and  up, 
use  1 00  pF  chip  capacitors. 

The  DC  power  to  the  MAR-x  devices 
ts  passed  lo  the  chip  via  the  RF  OUTPUT 
lerminaJ.  lead  number  3.  The  MAR-x 
devices  operate  from  tow  voltages.  The 
MAR^x  device  wants  to  see  +5  volts, 
while  olher  types  demand  from  +3.5  to  7 
votts.  In  order  to  operate  the  MAR-x  de* 
vices  from  higtKef  voltage  DC  pow^r  sup- 
pties,  use  a  series  resjstof  (R1)  to  drop 
some  of  the  voyage.  The  value  of  tfie  re- 
sistor is  determir^  by  the  supply  voH- 
age  f  Vde  )  and  the  se!  cwrrent,  which  is 
a  function  of  the  device  type.  For  the 
popular  MAR-t  device,  which  operates 
to  1,000  MHz.  the  usual  current  drain  is 
15  mA.  Of  0.015  amperes-  The  value  of 
the  resistor  (HI)  is: 

Vdc-V  (1) 


fl1  = 


I 


For  example,  consider  a  case  where 
the  MAR-1  ts  to  operate  at  15  mA  from  a 
voltage  source  of  +12  volts  DC.  The  re- 
sistor shouid  be: 

Pj   ^  (12) -(5)  volts     (2) 

0.01 5A 
TV 

f ^  =  0.015A  =  '^^  "''^  t3' 
Of  course,  a  467-oIoti  resistor  Is  a  lit* 
tie  hard  to  come  by,  so  use  a  470-ohm 
resistor  instead  .  , .  besides,  it  is  Ifkely 
that  a  5%  tolerance  470-ohm  resistor  wtll 
have  some  vatue  closer  to  467  ohms 
anyway. 

Sometimes,  an  optional  RF  choke 
(RFC  I J  is  used  tietween  ttie  resistw  and 
the  MAR-x  device.  This  choke  should 
have  a  valt>e  between  t  jiH  and  T.CJOO 
pK  depending  on  the  desired  frequency 
range.  fAany  people  m>ght  prefer  lo  use 
a  femte  bead  {F.B.)  dipped  over  the  bad 
of  the  resistor  instead  of  the  RF  choke 
(see  inset  to  Figure  3),  These  beads  are 
available  Um\  Amidon  Associates  (P.O. 
Box  956,  Torrance  GA  90506}, 

Figure  3  shows  a  typical  layout  for  a 
printed  circuit  board.  1  built  a  coupie  of 


Table  1.  The  MAR-x  Series, 


Type 

MAR-l 
MAR'2 
MAR-3 
MAR -4 
MAR^e 
MAR^7 
MAR-8 


Color  Dot 

500  MHz 
Gain  (dB) 

Max.  fmq. 

Brown 

17.5 

1.000  MH^ 

Red 

12.8 

2,000  MHz 

Orange 

12.a 

2,000  MHz 

Yellow 

8.2 

1,000  MHz 

White 

19.0 

2.000  MHz 

Vkjiet 

13.1 

2,000  MHz 

BIkje 

28.0 

1 ,000  MHz 

N.F.  (dB) 

5.0 
6.5 
6.D 
7.0 
2.8 
5,0 
3,5 


sample  circuits  white  preparing  for  this  ar- 
ticle, not  with  RGBs  but  with  perforated 
board  and  adhesive-backed  copper  foit 
(the  kind  used  lo  make  pseudo  'printed* 
circuit  boards).  In  order  to  make  SO^Jhm 
s&rtpines  fof  the  input  and  output  hrves  on 
G-10  Epoxy/Fiherglas"*  board,  use  a 
WidftiW)  of  0.108  inches. 

The  MAR-x  devices  are  a  ver/  tiandy 
way  to  obtain  either  wideband  RF  ampli- 
fiers or  tuned  ampfifLers.  Tuning  is  ac- 
complished by  adding  either  bandpass 


filters  in  the  input  and  output  networks, 
or  a  sir>gle-frequency  LC- tuned  tank  cir- 
cuit 

Tile  really  neat  fhing  about  the  MAH-x 
device  Is  its  low  cost.  The  price  of  the 
MAB'I  (1000  MHz)  devce  is  about  Si. 25 
(quantity  of  10).  Mini-Circuits.  Inc.  also  ol- 
fers  a  designer's  amplifier  kit  (product 
number  DAK-2}  thai  offers  five  ot  each 
model,  for  a  total  ol  as  devices,  al 
S59.95-  Plenty  ot  devices  for  experi- 
mentffig! 


4 
Ground 


Beveled  Lead 


Color  Dot 


0,085"  dia. 
(21.15mni) 


2 

Ground 

0.46"  ^ 


(11£6mtn) 


Out 


Figure  t,  MAR~x  package 


Figure  2.  Baste  MAB-x  drct^ 


Ot 


I  % 

%PQWif  Wires  *t 


Figure  3.  Typtcal  MARx  circuit  board  layout. 
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PCB  and  SCHEMATIC  C.A.D. 


EASY-PC 


$195 


EASY-PC 


vtx 


It 


1 


Rat         ij3 


^"T 

RB5 

3K3 


'  B*"        =b  c  n 


i.Jac 


iei3n 


]t3 


'mt 


f 


itfoqv 


TH.113 


•  Run*  on 
PC/XT/AT/286. 386  with 
Here,  CGA,  EGA,  VGA, 

m  Desfgn  Single  sided, 
Doubfe  sided  and 
Multilayer  boards, 

•  Provides  Surface  Mount 
support. 

•  Standard  output  includes 
Dot  Matrix  /  Laser  /  InkJet 
Printers,  Pen  Plotters, 
Photo-plotter  and  N.C. 
DrilL 

•  Award  Winning  EASY-PC 
is  now  in  use  In  over 
13,000  Installations  in  70 
Countries  World-wide. 

•  Much  easier  than 
Lightbox  and  tapes. 

•  SUPERBLY  EASY  TO 
LEARN  AND  USE. 

•  Not  Copy  Protected. 


Options:- 1000  piece  symbol  library  $75,00, 
Surface  Mount  library  $1 12,  Gerber  Import  facifity  $195.00 


BRITISH 

^WARD 
IMS 


For  full  info',  write,  fax,  call  or  use  Inquiry  #  ^ 

Number  One  Systems  Ltd*    X 

REFi  738,  HARDING  WAY,  STJVES,  HUNTINGDON, 
CAMBS.,  ENGLAND,    PEt7  4WR. 

Telephone:  Fax: 

USA:  011-44^480-6ir7a-    US A:0 11-44-480-494042     AMEX,VISA, 
intnl>   -1^  44-480-61 778      Intnl:-   -1-44-430-494042     MasterCard 
UK  >  0480  61778  UK  :-  0480  494042  Welcome 


I 


ANY  RIG— ANY  ANTENNA 
AUTOMATICALLY 


SMARTUNER 


TM 


Let's  get  frank  about  HF  antennas.  Most  hams  try  to  put 
resonant  antennas  up  for  every  band.  For  those  with  the 
room,  great!  But  for  the  rest  of  us,  limited  to  perhaps  a 
single  long  wire  or  some  other  compromise  antenna,  the 
SGC  SMARTUNER  is  the  ideal  solution.  Its  onboard  com- 
puter selects  exactly  the  right  inductance  and  capacitance 
from  more  than  one  half  mill  ion  possible  combinations. 
Then  it  remembers  the  setting  so  your  rig  ml!  retune  in 
10  milliseconds.  Its  waterproof,  too,  built  to  exacting 
'  conunefoal  and  para-mi!itary  standards.  So,  even  if  your 
[  antenna  is  a  cafnpromisa,  your  signal  doesn't  have  to  be.  M 


SGC  Inc.,  SGC  BuiMing,  13737  SJL  26th  St.  EeSeme,  WA  98005  USA 


CtfM:L£  1  ON  READER  SERV}€£  CARD 


CIRCLE  188  ON  READER  SERVICE  CARD 


II  Classic  Quality  from  Vectronics 

HF  Linear  Amplifier  &  HFT-1500C  Ibner 


Vectronics 

Corporation  Inc. 

To  obtain  a  free  catalog, 
place  an  order  or  for 
technical  information, 
please  calJ: 

Fax:  (416)  289-4638 
Phone:  (416)  289-4637 

•ToUFtee:  1-800-267-5354 


Vector  500C 

inear  Amplifier 

Collins  S-Line  colours 

>  1,000  Watts  PEP  Input 
Table  top  241b,  12"  x  6"  x  12" 
Low  cost  tubes,  4  x  SUA 
Patented  cross-needle  tuning 
160  to  10  m  including  WARC 
120,  220,  230,  240  VAC  Input 


HFT-1500C 
ntenna  Tliner 

Collins  S-Line  colours 

•  Legal  Limit  tuner 

•  New  roller  inductor 

•  Gear  driven  counter 

•  Digital  Bar  graph 

•  Compatible  with 
HF600  &  Vector  500 


18  Month  Warranty 


CIRCLE  70  ON  READER  SERVCE  CARD 
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73  Review 


Number  13  on  your  Feedback  card 


by  BUI  Brown  WB8EUC 


The  Tigertronics 
Packet  Modem 

Just  add  one  computer  for  instant  packet 


Tigertfonics.  Inc. 

400  Daily  Lane 

P.O.  Sox  5210 

Grants  Pass  OB  97527 

(800)  822-9722 

Sales:  (503)  474-6700 

Tech  Support:  (503)  474-6702 

Fax:  (503)  474-6703 

Price  Class:  BP-1  with  BayCom  vers.  1.4,  $49 

BayCom  vers.  1.5,  $20  option 
C-64  Adaptor,  $20  option 


Photo  A 
size  of  a 


How  would  you  like  to  get  on  pack- 
et radio  for  under  $50?  If  you 
have  an  IBM  compatibfe  computer 
laying  around,  you  only  need  to  add 
the  BayPac  model  BP-1  Packet  Mo- 
dem and  njn  a  software  packet  pro* 
gfam.  Il*s  that  easy] 

The  folks  at  Tigertronics  have  de- 
signed their  BP-1  packet  n^odenfi  to 
operate  with  the  popular  BayCom 
program  (written  by  DLBMBT  and 
DG3RBU  in  Germany).  Essenlmliy, 
BayCom  (and  others  such  as  SofT- 
NC)  takes  atl  of  the  functions  of  a 
packet  terminal  node  controller  (THC) 
and  does  il  rn  software.  You  only 
need  an  external  modem  to  operate  packet  with 
a  computer  running  the  BayCom  program. 

With  the  addition  of  a  very  small  interface  be- 
tween the  computer  and  the  real  world  (your 
VHP  rig),  you  now  have  a  full-featured  packet 
station^ 

The  BP-1  Packet  Modem 

The  BP-I  modem  comes  fn  a  case  no  bigger 
than  a  DB-25  connector  housing.  The  top  of  the 
case  is  clear  and  allows  you  to  see  the  inner  cir- 
cuitry (a  nice  touch  that  Is  certain  to  elicit  a  few 
admiring  comments  from  your  fellow  packe* 
teers). 

The  BP-1  Is  designed  to  plug  into  your  com- 
puler's  serial  port  You  can  use  any  COM  port 
by  changing  a  configyratron  Be  in  the  BayCom 
(or  SofTNC)  program.  For  those  of  you  with  9* 
pin  serial  ports  {AT  machines  or  laptops),  you 
¥vill  need  to  use  a  25-pm  to  9-ptn  adaptor  or  ca- 
We  (available  as  an  option). 

Your  hfT  or  homo  station  hooks  up  to  the  BP- 
1  via  a  teiephone-slyle  caWe  wilh  an  flJ-1 1  tele- 
phone jack.  Since  the  BP-1  was  designed  to 
minimke  BF  radiation  from  rts  drcuttry,  you  can 
use  unshielded  telephone  line  (up  to  six  feet) 
with  no  ill  effect.  This  allows  you  to  make  up 
several  cables  for  different  radios  using  inex- 
pensive telephone  cables,  and  to  quicl^ly 
change  them  via  the  BP-1  quick-connect  socket. 

Also,  for  those  of  you  with  Commodore  C- 
64s,  the  BP-1  modem  will  work  with  the  Digi- 
com packet  program  through  the  use  of  a  $20 
adaptor, 

No  Batteries! 

The  BP-1  uses  a  custom  modem  IC  that 
draws  a  fraction  of  the  current  of  the  o!her  pop- 
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The  Tigertrc^ics  BF-t  Packet  Modem  fits  in  a  case  ttie 
DB-25  connector  housing. 


ular  riKKlem  ICs  (less  than  2  mA).  As  a  result, 
you  can  power  the  BP-1  directly  from  the  volt- 
age present  on  your  computer's  serial  port. 
Even  iaplops  wilh  low  serial  port  current  han- 
dling capabittties  provide  enough  power  to  op- 
erate the  BP-1. 

Interfacing  to  Your  Rig 

The  BP-1  manual  shows  the  proper  method 
to  hook  up  the  interface  cable  from  the  BP-1  to 
your  HT  or  home  rig.  Since  a  number  of  HTs 
use  a  PTT  keying  resistor  on  the  audio  line, 
the  BP-1  Includes  a  buHt-in  keying  resistor  that 
you  can  activate  through  the  use  of  a  plug-in 
shorting  jumper  This  eliminates  the  need  to 
wire  up  the  keying  resistor  in  the  wiring  har- 
ness or  jack.  Afthough  the  3.0k  value  works  for 
most  HTs,  yours  may  require  a  higher  vaiue.  In 
this  case  yoii  wlfl  have  to  wire  an  external  re- 
sistor in  line  and  leave  the  jumper  shunt  un- 
plugged. 

The  program  disk  included  with  the  BP-1 
has  a  file  called  'Hints.doc*  which  contains  pin- 
outs  and  wiring  examples  for  most  pop- 
ular radios.  Tigertronics  also  has  a  support  tine 
that  you  can  call  to  get  you  up  and  running.  It's 
manned  by  a  live  technical  staff  from  1:00  to 
5:00  p.m.  Pacific  Time.  At  other  times  they 
have  an  automated  tech  support  line  with 
recorded  messages  that  you  can  select  from  a 
touch-tone  menu.  These  messages  contain 
wiring  diagrams  and  pinouts  for  most  radios 
and  answers  to  some  of  the  most  common 
questions. 

Some  folks  may  be  concerned  about  the 
use  of  unshielded  telephone  cable  between 
the  8P-1  and  the  radio  {see  Figure  1  for  a  sug- 
gested connection  to  an  HT).  The  BP-1  was 


designed  to  minimize  RF  Interfer- 
ence to  your  rig  from  both  the  mo- 
dem and  your  computer  (it's  even 
^ML  FCC  emission-certified).  The  mo- 
flW  dam  crystal  frequency  was  chosen 
^^^  to  put  harmonics  outside  of  any 
packet  frequencies.  The  only  proth 
iem  area  is  the  situation  where  you 
have  your  transmit  antenna  too 
close  to  the  BP-1  (such  as  using  an 
HT  With  its  rubber  duck  antenna). 
Tigertronics  strongly  recommends 
that  you  use  a  remote  antenna  (at 
least  six  to  10  leet  away  from  your 
radio).  This  will  prevent  RF  from  get* 
ting  into  the  interface  or  your  com- 
puter In  extreme  cases  running  higher  power, 
you  may  need  to  use  shielded  cable  for  the  in- 
terface leads  (the  manual  shows  a  wiring  ex- 
ample). 

On  The  Air 

There  are  only  two  adjustments  necessary 
to  set  up  the  BP-1  for  your  particular  radio. 
First,  you  may  have  to  adjust  the  "Level"  con- 
tro(  for  a  transmitter  deviation  of  4  kHz.  The 
Level  control  is  a  small  pot  recessed  in  the  end 
of  the  BP-1.  The  factory  level  setting  should  be 
already  be  correct  for  the  majority  of  rigs;  t 
didn't  have  to  adjust  it  during  my  tests ^  Finally^ 
you  need  to  set  up  your  receive  volume  to  a  1- 
voit  p'p  output  (about  two-thirds  volume  on 
most  rigs). 

Of  course,  the  first  on-the-alr  test  1  per- 
formed was  to  operate  the  BP-1  packet  system 
with  my  HT  [with  rubber  duck)  operating  next 
to  my  computer  (not  recommended).  Even  with 
the  unshielded  phone  cable  interface,  \  didn't 
notice  any  problems  with  RF  getting  into  the 
modem  or  the  computer.  However,  my  comput- 
er produces  a  lot  of  interference  in  the  2  meter 
band  so  only  the  strongest  local  packet  sta- 
tions could  get  through.  I  did  some  tests  com- 
paring a  shielded  interface  cable  vs.  the  un- 
shielded telephone  cable  and  could  detect  no 
noticeable  difference  In  performance- 
Next,  I  tried  three  different  remote  antennas: 
a  Pico-J  by  Antennas  West,  my  Larson  quar- 
ter-wave mag-mount  (sitting  on  my  refrigerator 
for  a  ground  plane)  and  my  rooftop  vertical. 

The  Pico- J  is  a  J -pole  attached  to  about 
six  feet  of  miniature  coax.  Getting  the  antenna 
that  far  from  my  computer  and  rig  really  helped 
a  lot.  Only  a  small  amount  of  computer  hash 


'-'-   1-800-666-0908 

PRICING  AND  ORDERS  ONLY 


KENWOOD 


TB^BOMT 


TH78A 


Full  KENWOOD  Jir» 


AUNCO 


[>J5aOT 


yea       I 

iFlf  liife  of  Radios     ■ 


URSOTT 
Fulf 
and  Accessories 


cssaA 


Ful  lin#  ti  RatSos 
and  Acosaaohes 


FT180AT 


Call  for  All  YAESU 
Radios  &  Accessories 


?COM 


Ful  (COM  lrt« 
F^cios  A  Accassones 


C'73t' 


AEA  •  ASTRON  •  COMET  •  CUSHCRAFT  *  DIAMOND  •  KANTRONiCS  •  MFJ 
•  SANGEAN  •  SONY  SHORTWAVE  *  DRAKE  •  MANY  MOFtE . . . 


NEW  EQUIPMENT  PRICING  AND  ORDERS  1  -SOO-666-0908  OUT  OF  STATE 
TECHNICAL.  USED  GEAR,  INFO  203-666-6227    24HR  FAX  203-667-3561 


LENTINI  COMMUNICATIONS  INC 

21  GARFIBLD  STREET.  NEWINGTON.  CT061U 

Hours:  M-F  10-6. C.O.D.s    Same  Day 
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Link  Communications  RLC-lt 

Repeater  and  Unking  Controller 


RLC-II  Features: 
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•  O^onal  FuU  Duptex  Aufopatch  with  200  Number  Diafef 
Onfy  St99.95pfuss&h 

m  O0Ofiai  t9^  Smef  Back  McKrmbi&  £ndl05un?  Onfy  S  100.00  pius  s^h 
m{2Q^TmwS(^€duferSkj^wHhH(wiy,  £my  ^m  Weekly  E¥enis 
Voice  Time  oi  Day  Ckxk 

•  Compiete  Remote  Progrmrmwig  using  OTMF  Tonm 

•  Mtitttpie  Passwoni  Prfofity  Assig^wSste  to  each  command 

•  AH  Commands  ca/r  pe  r^^amed  hotn  1  to6  (^s  tn  ten0i 

•  independent  DTMF  muts  hmcfion  can  be  assigned  to  alf  ports 

m  Doug  Haii  R8i-  i  Remote  Base  confroi  of  Kenwood  Radio  support 

ONLY  $599.95 /^t/5ss/> 

Link  Communications 

P.O.  Box  1071 

Bozemarr,  MX  59771-1071 

(406)587-4085 
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here  is  the  next  generation  Repeater 


MARK  4CR 


The  only  repeaters  and  controllers 

With  REAL  SPEECH! 


No  other  repeaters  or  control lars  match 
Mark  4  in  cdpability  and  features.  Thafs 
why  Mark  4  is  the  performance  leader  at 
amateur  and  coinmercial  repeater  sites 
around  the  world-  Only  Mark  4  gives  you 
Message  MasteriM  real  speech  •  voice 
readout  of  received  signal  strength, 
deviation,  and  frequency  error  •  4- 
channe)  receiver  voting  •  clock  time 
announcements  and  function  control  •  7- 
heljcal  fifter  receiver  •  extensive  phone 
patch  functions.  Unlike  others,  Mark  4 
even  includes  power  supply  and  a 
handsome  cabinet. 

CafI  Of  write  for  specifications  on  the 
repeater,  controller,  and  receiver  winners. 


Phone:  /^(508)  372-3442 
FAX:  #(508>  373^7304 


\ 


Create  rriessages  j  ust  by  talking.  Speak  any  phrases  or 
words  in  any  languages  or  dialect  and  your  own  voice 
is  stored  instantly  in  solid-state  nnennory.  Perfect  for 
emergency  warnings,  club  news  bulletins,  and  DX 
alerts.  Create  unique  ID  and  tail  messages,  and  the 
ultimate  in  a  real  speech  user  mailbox  —  only  with  a 
Mark  4. 


MICRO  CONTROL  SPECIALTIES 


Division  of  Kendecom  fnc. 

23  Elm  Park,  Groveland,  MA  01834 


2  meters  220  440 
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was  detectable  and  packet  operation  was 
possible  with  all  bul  the  weakest  stations.  My 
refrtgerator-mounted  mag-mounl  (use  a  good 
ground  plane  when  using  a  quarter-wave  mag- 
mounl),  as  well  as  the  rooftop  vertical,  eliminat- 
ed virtually  all  of  the  hash  and  I  was  able  to 
make  packet  connects  with  just  about  any  sta* 
Hon  I  could  hear 

The  BayCom  Packet  Program 

The  SP-1  comes  with  shareware  version  1 .4 
of  BayCom.  This  rs  a  fuil-fealured  packet  pro- 
gram that  offers  three  different  windowed 
displays  on  the  main  screen:  the  top  window 
is  the  outgoing  keyboard  buffer;  the  middle 
window  shows  the  current  conversation;  and 
the  bottom  window  shows  status  lines  and 
frame  info.  BayCom  allows  you  to  establish 
eight  different  conversations  at  a  time,  gives 
others  the  ability  to  use  you  as  a  digipeaten 
and  has  an  excellent  help  screen  function  to 
guide  you  through  all  of  the  different  fee- 
tures.  You  can  also  easily  capture  any  files  to 
disk. 

The  BayCom  manual  comes  on  disk  When 
you  print  it  out,  make  sure  you  have  a  iot  of  pa- 
per  in  your  printer  as  tfs  a  real  doozyf  Since 
most  people  iniliaily  find  the  BayCom  manual 
overwhelming,  Tigertrooics  includes  a  file 
called  Xommands-doc'  on  the  program  disk 
which  contains  a  summary  of  a!l  the  important 
BayCom  commands,  what  to  do  with  them  and 
how  to  get  started  with  your  ^tirsl  connect.'  The 
BayCom  team  has  spent  a  lot  of  time  and  effort 
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Figure  t .  Suggested  wiring  diagram  for  a 
typical  HT  interfBC&  using  ihe  teiephons-type 
cable  supplied  with  the  BP-i. 

to  make  this  a  versatile  program.  The  updated 
version  1 .5  is  now  available  as  a  commercial 
product  (also  available  from  Tigertronics). 

SofTKC 

The  BP-1  modem  is  also  compatible  with 
another  program  designed  for  the  BayCom 
style  modem.  One  such  example  is  SofTlsiC  by 
fCom.  SofTf^C  ts  a  streamlined  program  de- 
signed to  get  you  up  and  running  with  mini- 
mum fuss  and  bother.  It  allows  one  connect  at 
a  time  arKJ  has  good  text  capture  and  storage 
capabilities.  Although  it  doesn't  have  the  bells 
and  whistles  of  the  BayCom  program,  (t  is  very 
easy  to  understand  and  use.  Those  of  you  fa- 


miliar with  the  popular  PMP  program  (see 
■^Poor  Man's  Packet."  7B  Amateur  Radio 
Toctay,  August  1991,  p.  8)  will  recognize  ihat 
SofTNC  has  the  same  command  structure  and 
ronfiguration  parameters.  SofTNC  was  written 
by  Andy  Payne  NSKEI  (the  author  of  ^'Poor 
Man's  Packet')  specificatly  for  j«COM  tor  use 
wfth  BayCom-styte  modems. 

Conctusions 

Operating  packet  with  the  Trgertronics  BP-1 
and  either  of  the  software  packages  was  a  lot 
of  fun.  It  was  amazing  just  how  well  this  minia- 
ture interface  worked.  I  couldn't  tell  that  there 
wasn't  any  TNC  in  the  system  at  ail.  1  tried  the 
BayCom  program  on  several  different  types  of 
PC  compatibles  (and  original  IBI^s)  with  no 
problems.  The  ultimate  test  was  getting  the 
program  to  work  on  my  speed-demon  4.77 
MHz  AT&T  6300,  although  there  was  some 
random  snow  zipping  across  the  menu  screen, 
I've  heard  that  there  are  some  laptops  and 
some  386SX  machines  that  will  not  work  prop* 
erly  with  one  or  both  of  the  programs.  Usually, 
if  your  computer  will  not  operate  with  BayCom, 
the  SofTNC  program  will  work  (or  vice  versa). 
Although  rare,  I  can't  ryie  out  the  possibility 
that  there  may  be  some  machines  that  won't 
function  with  both  programs. 

I  really  enjoyed  the  capabilities  of  both 
programs.  The  combination  of  BayCom  (or 
SofTNC)  with  the  BP-I  modem  gave  me  a  ver- 
satile packet  station  w>th  the  ultimate  in  porta- 
bility. 
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NO  TUNERS 

NQRADIALS 

NO  RESJSTORS 

NO  COMPROMISE 

FtVE  EXCELLENT  REVIEWS  JUST 

DON'T  HAPPEN  BY  CHANCE 
CALL  US  FOB  A  FREE  CATALOG. 

*  Sh  ravl* w  I  n  Oe  I.  ?X  1  ee4         '  S*pl .  n,  I  BUS         M  >rc  h  73,  1 9«« 
CO,  D«a.  ItH         MirW.R.0^ 

QILALCOfVIPANY 

FloHsMnI,  Colortdc  80616 

(7t9)fteroeso 


CB-TO-10  METERS 


We  specialize  in  CB  radio  modification 
pfans  and  hardware.  Frequency  and  FtMl 
conversion  kits,  repair  books,  plans,  high- 
performance  accessories.  Thousands  of 
satisfied  customers  since  1978!  Catalog  $2. 


CBC  INTERNATIONAL 

LOU  FRANKLIN/K6NH  -  Owner 
P  O   BOX  31S00X.  PHOENIX.  AZ  85046 
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GIVE  YOUR 

HR-2510  HR-260 

f/k"  ^<amt-  features  as  thi 

"B  I  G    R  I  G  S" 


so  Mem  Dry  Channels 
Automatic  Repeater  Offset 
Programmable  Tranf^mit  Timeout 
Programmable  Seek/Scan  (5  Khz, etc) 
programmable  Mike /Channel  Buttons 
Programmable  Transmit  Freq*  Limits 
Extended  Frequency  Range  nnte  n 
Priority  Channel 
Split  Frequency 
Many  More  Features 


All  these  features  by  rEplacing 
your  radio's  existing  "CPV"  chtp! 

(PrlDlity  ChbllAtil  requires  optiona]  harffwaref 


[Optional  Chip  Socket     B7.BQ\ 


$59.95 

Includes  OperBtor'fl  and  Ltistnllation  MaituaU 

CHIPSWITCIl) 

4773  Sonoma  Hwy.  Suite  132 
Santa  Rosa,  CA  95409*4269 

Write  or  q^l  (70 7J  539-0512  for  foce  informAtlod 
Chjttfitity  pricea  agftilablt.  Deaier  tnaitlte*  wctcoine 
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Inlattfvnl  ID  vf 

Auxiliary  outpult 

ivy  1o  tn1ertsc0 

Alamrt  monHor  liipul 

Tfttemetfy  response  lones 

Low  power  CMOS,  22ma  l^MZv 

Delaibd  npplicaiton  iti^riUAl 

Prograitiiin«bt«  COS  polarities 

Repeater  A  link  courtsay  tonea 

Synthesized  llink/r*fnolB  b^w  capabilily 

$149.00  nrr* 

CREATIVE  CONTROL  PRODUCTS 

jtAS  Bunting  Averu* 
Orind  Junction,  CO  « 1504  ■ 

iMJ\  4J4  9405  I 
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DSP 


Power  for  Amateur  Radio 


GagJiT  FOR  t*    EKC  Ctt   asm  VLF    nTfTlMfrrnTTTTI   ETC 

•  GOIW^TS  TO  THE  Pmfmm  PORT  ON  rOM  •*«; 

•  M«0FfS9OHJU,JlUIIOtEaiTA13MeifrarTOACQN<^1TER| 

•  PiS7W«TiT  ELWPWTE  NOSE.  EMMMCE  IKSKmO  WmHS 

•  APPiY  po*i09^x.  osp  nm  w  fwouemct  t&^mtatEs 

•  l«r€ST  FBPOMVCE  DSP  AnpWUmjm  «)U  CAW  WT 

•  LomMG  FJi£T  msn  ^^OLunon.  cOLfM  s*^ctt«m.  ahalyss 

*    MUCH  IID*S>    X      EH.Y  UaPEy  BMM  QUMUlVFEt  > 


J.i  U      l>vt  l.,tL%il..|lV» 
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DSP-1 20  Kits  &  syst&ms  slad  at     $99 

"  Basily  the  best  DSP  our  dub  has  seen. 
We  mtxed  a  SSB,  RTTY,  CW,  &nd  soma 
interference,  to  the  ear  it  souncfed  terribte. 
the  DSP-1 20  fiiters  out  everything  but  the 
desired  mod&  (SSB,  RTTY.  or  CW}.  in  fact, 
we  can  quici^iy  identify  filter,  and  tisten  to 
one  of  the  RTTY  tones.  Very  impressive f  " 

lUOHAL  CORPQRATldit    '  "  "  "      '" 
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Rtty  loop 


Number  1 4  on  your  Feecfbach  card 


Marc  i  Leavey,  M.D.,  WA3AJR 
6  Jenny  L^ne 
B^ttimoreMD  2^208 

SS-50 


It  shotild  be  snowing  now  In  mafiy 
parts  of  !he  country.  Olher  areas  l^ave 
Ifteir  snowbircJs  arriving.  Her©  in  Ba Ill- 
more,  well,  we  haven't  had  a  wtiite 
Christmas  in  many  years,  Nonetlieless*  I 
do  pass  along  greet rngs  tor  the  season, 
wilti  Channtjkah  and  Christmas  wislies 
to  ea^  and  every  one  of  you. 

Here's  a  letter  from  Roy  Baumillef. 
Jr.,  WB3HDZ  of  Everett,  Pennsytvania. 
He  relates  that  it  has  tseen  a  whrle  smce 
he  last  wrote,  dating  thai  back  to  ttie 
lime  I  was  ratJWe-rousjng  for  a  6809  pre- 
gram  for  RTTY.  He  also  seconds  the 
suggeslion  that  those  hams  using  ViC 
ooiTiputers  'slay  with  if  and  fwst  immedi- 
ately iump  ship  Id  larger  systems. 

The  most  impressive  story  told  in  the 
letter,  though  relates  to  mechanical 
teiepnnteTS.  It  seems  that  this  past  year. 
Roy  l?ad  an  opporlunity  to  attempt  to 
copy  the  Armed  Forces  Day  RTTY  test 
in  an  'afl  computer  mode  *  He  descnbes 
beinq  help^ess.  then  a  voice  signal  came 
up  on  frequency  (this  is  quite  cotnmofl 
with  some  or  the  MARS  frequencies). 
There  was  no  margin  lor  distortion,  "tf  I 
had  had  my  390A,  Doveiroa,  and  a 
ModeJ  28RO.  i  would  have  had  it.  But  I 
couldn't  use  narrow  bandwidth  with  the 
RTTY  program,  so  ort  wide  i  lost  signal 
at  each  static  crash,  etc.  Disappointed 
and  frustrated  to  say  the  least" 

I  guess  that's  the  same  reason  I  keep 
a  typewriter  in  the  office,  and  why  I  drop 
to  DOS  routines  when  there  are  Win- 
dows versions  of  the  same  program.  If  it 
aMbroi<e,  don't  fiy  iti 

Roy  also  says  he  Is  looking  for  any- 
one who  stiil  sells,  uses,  or  services  SS- 
50  computers.  As  a  "diehard  683itx'er  on 
SS-50r  Roy  is  becoming  frustrated  look- 
ing for  suppliers.  For  those  of  you  who 
have  no  idea  what  SS-50  Is,  early  home 
computers  were  buill  on  a  mother- 
boa  rd/bys  design,  While  the  most  popu- 
lar of  these  was  the  S-100  bus.  around 
wlilch  the  popular  Ailair,  ImsaL  and  oth- 
er 8080  or  2-SO  systems  were  designed, 
systems  using  Molorola  architecture,  be* 
ginning  with  the  6800  CPU.  used  a  50- 
line  bus.  commonly  called  the  SS-50. 
Why  *$$"?  The  originator  of  the  system 
was  a  company  called  Soylhwest  Tech- 
nical Products.  Inc.,  but  the  first  practical 
accessories  were  from  a  company 
called  Smoke  Signal  Broadcasting. 
Smoke  Signal  =  SS!  Anyway*  ttm  SS-60 
computers  created  an  active  side  spur  of 
personal  computers.  At  its  peak,  we 
were  running  a  muiti-iasking,  muitj-user 
operating  system  on  6B09  comptiters, 
called  *t3S9.*  Hmmm  ...  I  wonder  iJ  Uiat 
name  ever  spawryed  any  otfspnng?  Any* 
way.  if  any  ol  you  out  there  are  still  mn- 
niiig  SS-50  systems  (mine  Is  in  Wie 
basement  gathering  cobwebs),  or  OSt* 
or  know  what  happened  to  SWTPC, 
SSB,  6B  Micro,  or  others  ot  the  time* 
dmp  us  a  note.  Both  Roy  and  1  ate  inter- 
ested to  hear  the  ta^. 

ARCj  Z!P.  and  Other  Oddities 

For  severai  mofiths  now.  I  have  been 
offering  a  cofJeciJOn  of  programs  for  fB*^ 
compatible  programs  for  RTTY,  packet 
and  otfier  fiam  functions.  I  supply  these 
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programs  in  archived  form.  Apparently, 
quite  a  few  of  you  are  not  famiUar  wrtfi 
these  types  of  programs,  and  have  ex* 
pressed  this  to  rT\e  in  quite  a  few  tetters. 
So,  to  help  explain  what  I'm  talking 
at)Out.  afjd  how  lo  use  these  and  rnany 
other  programs  you  migfit  download 
from  a  B8S  or  obtain  on  a  'shareware' 
disk.  I  herewith  provide  the  foliowing  in- 
troductjon  to  archrves. 

In  the  dim.  dark^  past  ol  computer 
com munjca lion,  back  when  we  all  oom- 
mumcated  at  no  baud,  or  an  adventur- 
ous lew  at  300  bau<J,  sendir>g  a  program 
might  take  quite  a  bft  of  tinw.  Wxemef, 
rf  yott  had  a  set  of  programs  that  worked 
togethef-^^ay  a  program,  data  file,  and 
dooirmritatjon  file — yOiJ  might  be  inter- 
ested l«  a  way  to  combine  them  into  one 
file  lof  transfef- 

llany  such  techniques  have  been  de- 
veloped  over  the  years.  Oiie  of  tfw  ^rii- 
esl  was  the  'library'  concept  (denoted 
by  a  filename  with  the  extension  "l^Bf?"). 
Following  this  lead,  an  current  arcbr/ing 
unities  use  Ihe  filename  esftension  to  in- 
dicate the  type  of  archive  in  use.  So.  ftx 
example,  if  you  had  a  word  processor, 
calied  WRDPRC.EXE,  ar>d  a  document 
file,  called  WRDPRCDOC.  you  might 
join  them  togelhei  in  a  library  called 
WRDPRC.LBR. 

Whife  the  library  concept  was  one  of 
the  first.  If  not  the  frrst.  practical 
archivers  in  use,  it  has  been  supplanted 
by  and  large  by  three  major,  and  severai 
minor,  protocols.  The  ARC  extension  in- 
dicates a  file  compressed  by  either  the 
ARC  program,  produced  by  Software 
Engineering  Associates,  or  an  older  pro- 
gram written  by  Phii  Kat2.  called  PKPAK. 
Well,  PKPAK  was  originally  called 
PKARC,  but  SEA,  the  inventors  of  the 
ARC  format,  objected,  and  Phil  first 
changed  the  name  of  the  program,  then 
devised  an  entirely  new  scheme.  ZIP. 
Files  with  the  ZIP  extension  have  been 
encoded  with  Phil  Katz's  PKZiP  routine, 
perhaps  the  most  popular  compression 
and  archiving  utility  in  use.  Another  ma- 
jor p[ayer  comes  from  Japan.  Originally 
called  LHARC,  and  now  just  LHA.  files 
compressed  with  this  powerful  program 
may  be  identified  by  a  .LHZ  extension. 

As  i  indicated^  there  are  some  other, 
less  ohen  seen,  programs  oui  there  as 
weiL  A  .PAK  extension  relates  to  a  pro- 
gram of  the  same  name,  as  do  the  ZOO 
extension  and  .ARJ  extension.  Each 
scheme  has  its  proponents  and  fa- 
vorites, aftd  each  one  may  have  some 
advantage,  even  slightiy,  over  the  olh- 
efS. 

No  matter  which  routine  you  are  uSr 
ing,  decoding  the  programs  is  pretty 
mu<^  the  same  thing.  You  should  lype 
the  name  ol  the  decoding  program,  any 
required  switches,  and  the  filename, 
without  the  extereion,  of  the  archive  to 
be  decoded.  So,  if  you  wanted  to  de- 
archive  a  file  (lets  can  it  RTTY^ARC.  or 
RTTY.2IP,  or  RTTY.LH2)  for  the  three 
major  programs,  you  woukJ  type  the  fol- 
lowing command  (shown  in  bokJ): 

Fof  RTTY.ARC  use  ARCE  RTTY 

or  PKUNPAK  RTTY 

For  RTTYZIP  use  PKUNZIP  RTTY 

For  HTTYIHZ  use  LHA  E  RTTY 

Now.  command-fine  switches  and  the 
Ike  can  be  daunting  to  anyone.  There- 
tore,  thefe  are  programs  tfiat  isolate  you 
tfom  the  program  ilseif  and  take  care  of 


all  the  compression  tor  you i  One  of  the 
most  useful  of  these  is  called  SHEZ. 
Onoe  configured,  a  procedure  p0rtom>ed 
by  answering  questions  the  program  asks 
at  first  startup,  SHEZ  will  dearchive  any  of 
these  programs.  II  does  this  in  a 
«shudder»  usBr-friendly,  point  and 
shoot  environment. 

One  last  hitdi  In  all  of  this.  Sometimes 
arrived  programs  are  distributed  in  'seJf- 
extracting;  also  called  SFX,  formal,  Here, 
a  sntall  integral  decoder  has  been  added 
to  the  anctiive,  and  the  f?te  extension  has 
been  changed  Irom  ARC.  ZIP,  LHA.  or 
Ihe  like,  to  EXE  so  that  a  big  archive 
called  RTTV-ZIP  can  be  transfomied  into 
an  SFX  archtve  caiied  RTTY.EXE,  Typbg 
RTTY  will  then  lead  to  automatic  extrac- 
Uon  of  the  arciiive,  no  decoder  needed: 
Yes.  SHEZ  can  tiandte  those,  too. 

hHopefuiiy,  this  will  give  you  the  base 
intormaiion  lo  deal  with  the  variety  ot 
archived  programs  out  them.  To  facilitate 


this,  I  will  go  ahead  and  put  together  a 
collection  of  these  archiving  programs  for 
you  and  make  them  available  per 
the  usual  offer  Simply  mail  me  a  high 
density  disk,  either  5"  il  Mb  or  3.5'  1.4 
Mb,  a  self -addressed,  stamped  disk  mail- 
er tor  its  return,  and  two  dollars  in  US 
(unds.  and  ni  serxJ  you  the  archivifig  Jtlli- 
ties.  Be  sure  to  specify  now,  when  you 
mail  me  a  disk,  whether  you  want  tJie  lat- 
est RTTY  programs  or  archive  utilities, 
otherwise  who  krtows  whal  you'll  get 
back! 

In  the  meantime,  I  look  forward  lo 
your  questions  and  commerHs.  Please 
send  them  via  US  Mail  to  the  above  ad- 
dress: CompuServe  at  ppfi  75036.2501; 
Delphi  at  user  name  MarcWA3AJR; 
or  America  Online  al  screen  name 
Man:WA3AJR,  1  TeB<i  them  aU.  look  itx- 
ward  to  them  all,  and  who  knows—you 
mi^  just  find  your  name  tiere  in  'HTfV^ 
Loop.* 


"'Mh 


^houf     (Jour-  f-'rids     iitfh 
tf&ur    kSiilt  -_ytjrt  /"'*i 

m  ryfje  (circle  or>e) 

Tie  tac     Lapel  Pin    Brooch 

Material:  14ia    GokJ  Filled    Sterling 

%■  Tta  Tac  or  Lapel  Pin 

Number  of  t4        Sterling  Silver 

Characters  Karal      or  Gold  Filted 

4  S  135.95      S55.95 

5  $165.95      S65.95 

6  S19&.9S      S75.95 

For  Brooch  pfn:  14K  add  $30:  Sterling  Silver/Gotd  Filled  add  Sa 

Send  to:  HAM  Jewelry  Co.,  26  Edgecomb  Rd., 

Binghamton,  NY  13906  or  calt  1-800-285-8587 

Orders  (eceived  by  December  1  will  be  delivered  by  Christmas 

We  accept  VISA  and  Mastercard  •  Call  for  our  free  catalog 
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TALK  WITH  THE  KNOWLEDGEABLE  PEOPLE  AT 


UEMENT 

ELECTRONICS 

FEATURING  AN  EXTENSIVE  LINE  OF  ICOM  PRODUCTS 


^f^T££0    9! 


.       ,^ 


00  0='  z  =  = 


s  =  s  r-  '^ 


ALL  MODE  HF 
BASE  STATION 


$2399 


00 


•tC-76S 


ICOM 


rC-12GAT 

ICRI 

iC-RlOO 

IC-735 

IC-725 

JC-3SAT 

IC-72e 


1 ,2  GHZ  HT 

WIDEBAND  RECEIVER 

WIDEBAND  RECEIVER 

ALL  MODE  HF  TRANSCEIVER 

ALL  MODE  HF  TRANSCEIVER 

220  MHZ  HT 
ALL  MODE  HF  TRANSCEIVER 


$324,00 

$519.00 
S599.00 

$899.00 

$799.00 

$319.00 

SI  089.00 


1000  S.  BASCOM  AVENUE 
SAN  JOSE,  CA  95128 

Call  us  Bt  (408)  998-5900 
Since  1933 


CrnOE  13^  0#i  R£AOEH  SERVICE  CASm 


Atv 


Humber  IS  on  your  Feedback  card 


Biii  Bmwn  WBBELK 
Cfo  73  Magazine 
70  Route  202  NOfih 
Feteftoroagh  NH  03458 

ATV  Repeaters 

A  lot  o{  folks  ask  me  for  mfo  aboul 
putting  up  an  ATV  repealer  system.  As  a 
resutt,  n  be  pettodtcaity  featuring  drffereni 
repeiter  syst^ns  and  Iktw  ^ley  are  pui  to- 

Recently  \  dropped  in  on  an  ATV  re- 
peater system  that  we  can  actually  worK 
trom  the  73  hamshack,  even  though  it  ts 
about  60  miles  away  (moy mains  are  a 
greal  place  for  a  repeater  lower). 

Tti#KC1RH  ATV  Repeater 

Located  atop  a  1230-foot  foottillt  near 
Leyden,  Massachusetts,  Hiis  repeater  cov- 
ers the  trt'State  area  of  western  Mas- 
sachusetts, souitieastern  Verm  on  I  and 
southwestern  New  Hampshire.  Wilti  a 
good  view  of  the  Connecticu!  River  VaRey, 
tie  KC1RH  machine  lias  been  neceit^  as 
far  south  as  Connedjciit- 

Ed  Skutnik  KCIRH  installed  the  re* 
peater  ai  the  site  of  tiis  commerctal  FM  ra- 
dio station  (WRSI— 95,3  MHz).  The  re- 
pealer has  an  input  on  434.0  MHz  with  two 
oulputs  on  421,25  and  1241  MHz.  The  re- 
ceEve/lransmit  sedions  are  aN  PC  Eledron- 
ics  repeater  modules  (ATVR-4.  RTX'70 
ancj  RTX-23).  He  has  a  pair  of  tour-bay 
Sinclair  SRL  3tOC-4  vertically  polarized 
anteimas  at  IJie  t7Q-fool  level  of  the  lower 
treoeive)  and  120  teet  (421.25  MHz  irans' 
mrt^  fn  ad^fitkxi.  a  Diamond  BOY-1218  om* 


Ham  Television 

Fii-directional  vertical  was  Installed  at  145 
teet  for  the  1241  MHz  output.  With  the  ex- 
ception of  the  1241  MHz  transmitter,  all 
coax  runs  are  Cablewave  7/8'  hardline 
(see  the  repeater  block  diagram  in  Figure 
1).  Input  litlenng  is  performed  using  an  in- 
ternational Crystal  VSG  lilter  (model 
FL40T)  and  output  tillenng  is  done  with 
Spectrum  Intemationst  VSS  Tillers  tor  both 
42t-2S  (PSF'421-ATV)  and  1241  (PSF- 
1241 -ATV)  MHz.  TTie  Output  power  on 
421-25  MHz  IS  100  watts  (using  the  re- 
pealer version  oi  the  Mirage  D- 1 00  ampfitv 
er),  only  i,5  watts  are  avajlabie  on  1241 

When  video  sync  is  detected  by  the  PC 
Etectrofiics  VOR-2  (video  operated  relay), 
DC  power  Is  applied  through  a  bank  at  re- 
lays to  the  transmit  modules,  Through  a 
touch- tone  decoder  {Hamtronlcs  TD-2) 
and  mlay  board,  different  transmitters  and 
video  teeds  can  be  selected  (see  Figure 
2).  T?ie  default  settmg  lurns  both  the 
421^5  and  1241  MHz  tiansmitters  on 
whenever  a  received  video  signal  \n;m  the 
VOR  In  the  future.  Ed  plans  to  install  a 
second  receive  frequency  to  link  up  with 
the  W1HGJ  ATV  repealer  on  Soapstone 
Mountam,  Connecticut  (425,25  MHz  out- 
pyl). 

Local  Activity 

The  WB1GUY  2m  repeater  on  146.985 
(-600)  *s  used  as  the  local  ATV  talk  fre- 
quency.  A  PI  lone  f4Zl  is  sometimes  re- 
quired when  interference  is  severe  from 
(fistant  repealers.  Since  Itie  2m  repealer  is 
oHoca^d  with  the  ATV  repeater,  a  toudi- 


Phoio  B.  Ciase-up  view  of  the  nesUy  armngeii  ATV  repeater  modules.  Lt^n  Sfde 
(top  to  bottom}:  434  MHz  receive,  video  opemted  r^y/Meo  ID  arvi  42 1^5  MH^ 
tmnsmiL  Right  side  (top  to  bottom}:  touch-tone  controHer/retay  control  bo^  and 
7241  MHz  tmnsmif.  A  50-Bmp  Astron  power  supply  arxi  the  Mkage  D-700TVNR 
fOGMwaff  repealer  amptifim  are  shown  on  the  battmn  of  the  raofc. 


Photo  A.  Ed  Skutn^k  KClRH  demonstrates  the  opemHon  of  his  ATV  repealer  lo- 
cated on  a  i230'U»oi  hill  near  Lcfder^,  Massachusetts.  The  rEpealer  covers  the 
tri*state  areas  of  western  Mmsachusetts  (the  Cofurectk:ut  River  Vaitey)^  south- 
eastern Vemiorjt  and  ^>uthwestem  New  Hampshire. 
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Photo  C  htem&t  view  of  the  touch-tone  (Xfntmfterand  relay  box. 


AMATEUR  TELEVISION 


SEE  THE  SPACE  SHUTTLE  VIDEO 

Many  ATV  repeaters  and  individuals  are  retransmitting 
Space  Shuttle  Video  &  Audio  from  their  TVRO's  tuned  to 
Satcom  F2-R  transponder  13.  Others  may  be  retrans- 
mitting weather  radar  during  significant  storms-   If  it  is 
being  done  in  your  area  on  70  CM  -  ched^  page  41 3  in 
the  91-92  ARRL  Repeater  Directory  or  calt  us,  ATV  re- 
peaters are  springing  up  all  over  *  al[  you  need  is  one  of 
the  TVC^4G  ATV  420-450  MHz  downconveters,  add  any 
TV  set  to  ch  2.  3  or  4  and  a  70  CM  antenna.  We  also 
have  downconverters  and  antennas  for  the  900  and 
1 200  MHz  amateur  bands.   In  fact  we  are  your  one  stop 
for  all  your  ATV  needs  and  info.  Hams,  call  for  our 
complete  ATV  catalog  -  antennas,  transceivers,  amplifi- 
ers. We  ship  most  items  within  24  hours  after  you  call. 


(818)  447-4565  mf  8am-5:30pm  pst. 

P,a  ELECTRONICS 

2S22-WG  Paxson  Ln  Arcadia  CA  91007 


Visa,  MO,  COD 

Torn  (W60RG) 
Waryann  (WB6YSS) 


HAMS  SHOULD  BE  SEEN 
AS  WELL  AS  HEARD! 

A  PICTURE  (S  WORTH  100  WPM/CWI 

ANY  LICENSE  CLASS  HAM  CAN  COMMUNICATE  USING  LIVE  TV 
ON  THE  UHF  AND  UP  FREQUENCIES.  TRANSMIT  ANY  VIDEO 
SOURCE,  COMPUTER, 
PACKET,  RTTY.  VIDEO 
TAPE,  LIVE  CAMERA. 
NASA  SATELLITE 
FEEDS.  HAM  MEETINGS, 
PUBLIC  SERVICE  ACTIVI- 
TIES, WEATHER,  ETC. 

READ  AND  LEARN 
ABOUT  HAM  TV  ACTIVE 
TY,  PROJECTS,  PUBLIC 
SERVICE  AND  VIDEO 
COMMUNICATIONS  IN 
EACH  ISSUE  OF  AMA- 
TEUR  TELEVISION 
QUARTERLY.  DEVOTED 
ENTIRELY  TO  HAM  TV. 

SUBSCRIPTIONS:  St  8  US.  $22  CANADA 
$35  ELSEWHERE.  SAMPLES  $5 

ATVQ 

AMATEUR  TELEVISION  QUARTERLY 
1545  LEE  ST.  SUITE  73.  DES  PLAINES,  IL  BBDIB 

708-298-2269 
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Modern,  High-Performance  Stations  use  COMET 
Antennas,  DupIexerSi  Triplexers  and  Accessories! 


146/446  IVIHZ 

Base/Repeater 


CA-2X4MAX 

Gain  &  Wavs: 
Vfi  wave  1 3 

4461VIH2  nm 

5  I  W3VB  X  S 

M^  Poivef:  ?D0  Willi 

L«nflai:17'r 

Connector 


CA*a4WX 
U6MH;  ijsm 

m  urn  iodi 

*/j  wave  I  5 
Mat  Power:  ZOO  watts 

LenQlii:10'r 
C&nnectw: 
UHF  IS0-Z39) 


i 


FL-BZS 
Gtin  &  Wave: 

Vsmn 
UBMHz  6.0dB 
V'5  wavB  1 2 

Mai  P[wei:15^]  watts 
Length:  3'  5" 
ConnedDF: 
UHF  (PI-Z59) 


ce  Serie*: 


CX-224 


a<67S 

«6MHi  7idB 
*/9  wave  1 3 

Mai  Power:  150  waits 
Length:  4' 11" 
Cortneclor: 
LfHF  jPbESg) 


2x4  Series 

Best  Sellers 


N^G 


NCG  CO,  umu 

1275  N.  Grove  Strefel,  Anaheini,  CA  92806 

(714)  630-45^1  •  (800)  962-261! 

CALL  mn  COMPLETE  CATALOS  tTR  lEAflEST  DEALER 


CX-Z24 
5/it  wave 

5/jl  W3V&  I  Z 

(Vla)t  Power:  100  waits 
Length:  3' 

Coraiedor: 

UHF  fPL'25§S  Ofl 
NMD  £CX^224NM0| 


CA-2X4MB 
Gain  I  ^m: 
USMHz  4.Sda 

mmi  T.QdE 
Vi  wave  1 3 
Mai  Ftw?r: 

150  waits  FM 
Unglh:  4'  10" 
ConrvecUsr: 

UHF  (PL-259) 


CA-2X4SR 
G«n&Wiffi: 

umm  &.2dB 

^/d  wave  I  Z 
Man  Pmtr. 

ISO  watts  FM 
Lwglh:  3'  r 
Conrtedor: 

UHF  (PI-2S9) 


NEW  B  Series 

Black  Anofli7er! 


B-20 

GiJn  i  Wive: 

mm  tim 

B/l  irav«  I  2 
Msi  Power:  50  mU 
Liiiglh:  3Q' 
Connicior: 

UHF  {PL^259t,  OR 

Hm  [n-w  NMO) 


G»n  i  Wjvt: 
14«|«lti0dB 

ilGMHl  ZJSdB 

n^ax  Power:  SO  watts 
lfingtfj:ia" 
Conneclor: 
UHF  (PLZ551  OR 

urn  leio  nmi 


nm 


CF.416A 


CF^4160K 


2M-70cm  DUPLFXEBS  ^^^  ^  ufi?w  »^_ 

Pftper  14£MMi  EOOW  CF-nsOK:  AJl  UHF  Cvn  mit  iJOlt 

'44gltH£50(W  CF-t!60t:Dttb!.butil0llpi 

IMnfeC«n.t|r'ftUidl£ 
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434  00  \H 

ttoelak- 

tflL4lOC-4 


Ij 


KC1RH/R 


V58 
Ffltef 


RCVR 


VOBI 


Repeater 
H   Controller 
and 

Swtidhm 


VDQ-1 


VH1E0  1 


VIDEO  ? 


J 


AUQK}! 


VOR2 
Switch 


VOR.2 
Swrich 


c 


AI/DiOZ 


I — 


2M 
HCVR 


V 


440 

RCVR 


awmoiToics 


~      \    Aux, 
RCVR 


T 


421  ^5  OUT 

Sinclair 
«ttL-340C-4 


RTX-70 

XMTH  ■ 

I 


AMP. 


vse 
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W  e.s  dB 


Mirage 
OTOGTVNfl 


f241  25  OUT 
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T 


*fRTX-23 
XMm 


V5B 

Filtif 


T 


12  dB 


Rgure  f.  Bk)ck  diagram  of  the  KC IRH  ATV  repeater. 


lone  command  can  actually  link  the  acidic 
from  the  2m  repeater  through  to  the  ATV 
suDcamer.  Usually  a  call  for  ATV  acti- 
vity will  nel  you  one  ol  the  l0(^  ATV  oper- 
alors. 

Some  of  locally  active  ATVers  are  Bill 
Boutwell  N1EWK  and  Perry  Cola  N1EWL 
In  Greenfield.  Massachusetts;  Ken  l-leile 
W1G2T  in  Guilford,  Vermont;  and.  of 
course.  E6  Skutnik  KCtRH  in  Sunderfand, 
Massadius^ttS-  II  you'd  liic^  more  iolorma- 
lion  about  the  KCIRH  repealer  of  activi^ 
In  the  area,  feel  Iree  to  contact  Ed  Skutnik 
KCIRH,  SB  Re$afvati^  Rd  ,  Sundertand 
MA  01375.  Ptea$€  endose  an  SASE  ^or  a 
iipfy. 


Ul'S  Hear  From  YOU! 

I'd  Nke  to  haar  trpm  some  ol  the  ATV 
repealer  groups  out  there.  SemJ  me  some 
photos,  a  block  diagram  ot  your  system 
and  some  info  about  your  group's  activities 
and  I'll  be  happy  to  share  this  wJth  73 
readers.  Let  me  know  jf  you've  come  up 
with  a  circuit  or  a  technique  lo  solve  a  nag- 
ging repealer  problem. 

il  your  ATV  group  is  involved  in  an 
event,  emergenoy  or  some  unique  acliwity. 
sefKl  in  a  writet^  and  photos  for  possible 
use  in  a  future  column  Also,  feel  free  lo 
Stwe  any  cm^yits  or  antennas  youVe  de- 
Signed  Of  riTiixhrjed  that  you  leel  are  partic- 
uiaflyusefi^lorATV, 


DC  Control 


r  — 


ControJlef 


System 
On/Off 


70cm 
R2    On/Off 


23cm 
R3    On/Off 


♦ 


DC    I 


To  Xmtrs 


oudio 


Block  of  System  Controller/Switcher 

Control 
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audio  B 


video  B. 


TD-2  Tone  Decoder 


J     t 

/  23cm 

/    -»     Xmtr     %w 

^     ▼     DC         ▼^ 
W^  70cm  f\r^irm    Cho 


Tones 

Audio  for 

Cross 
Band 

L*""*    Link  2m 


System  r  70cm  On/Off    ^"°?^f,,, 
"^  Xmtr  Audio/Video 

On/Off         nr  A  or  B  to 

70cm  Xnntr 


DC 

On/Off 


^Audio  onto 

Aural 

Subcarriers 

Choose 
Audio/Video 
A  or  B  to 
23cm  Xmtr 


Fig^m  Z  Deiatl  of  the  tQuch-tone  decodef/remy  swffcshbojt 


Number  2S  on  your  Feedback  card 


Dealer  directory 


DELAWARE 
New  CasUe 

Factory  authorized  dealer!  Vaesn,  ICOM,  Ken- 
wood, Ten- Tec,  AEA.  Kan  Ironies,  DRSi  Mfg., 
Ameritron.  CushcraHp  HyGain,  Heir  S04jncf,  Star- 
dard  Amateur  Radio,  MFJ,  Husiier.  Diamond, 
Bytlernyt,  Astfon,  Larsen,  and  much  more. 
OEWWARE  AMATEUR  SUPPLY,  71  Meadow 
Boad,  Hew  CasUe  DE  19720.  (302)  32a'7728. 

NEW  JERSEY 
Lodi 

Noftli  Jei^s  newest  Two  Way  F^do  and  Beo- 
tmics  Deai9  is  now  open  Sales  of  Ham,  Sysa- 
ness,  Marine  and  03.  two  way  equipm^i  as 
well  as  Scanners,  Shortwave,  Ei^drontc  Kits, 
Antennas,  Books,  Cable  Boxes  and  mora. 
Fivendiy  service  and  iow  piices.  Advanced  Spe- 
ciariies.  114  Essex  Street,  Lodi  NJ  07644. 
(201)  VHF-2067. 

Park  Ridge 

North  Jersey's  oldest  and  finest  Shortwave  and 
Ham  Radio  Dealer,  1  1/2  miles  from  Garden 
State  Parkway.  Authorized  Dealers  lor  AEA, 
Kenwood,  Japan  Radio  Company,  (COM,  Vaesu, 
etc  Ham  Sales,  Lee  WK2T,  GILFER  SHORT- 
WAVE. 52  Paxil  Ave,,  Park  Ridge  Hd  07656. 
(201)391-7687. 

NEW  YORK 

Ibrihattan 

Mstiattan'g  k»gest  and  orty  ham  wet  business 
Radio  Store.  Featurtng  MOTOROLA,  ICOM, 
KENWCXSD.  YAESU.  UNIDEN  BENDIX-KING. 


ASTRON,  AEA,  SONY,  PANASONIC,  MFJ, 
CCTV  CAMERAS  AND  MONITORS,  BIRD 
WATTMETERS,  OPTOELECTRONICS 
FREQUENCy  COUNTERS,  AOR  SCANNERS, 
JRC  RECEIVERS,  KANTRONICS,  LARSEN, 
etc.  Full  Stock  of  radios  and  accessories.  Repair 
lab  on  prefTiises,  Open  7  days  M-F,  9-6  p.m.; 
SaL  &  Sun,.  10-5  p.m.  We  shtp  Woridw^de. 
For  spedlic  tnfomiation  cait  or  write:  BARRY 
ELECTRONICS.  512  Broadway,  New  York 
NY  10012.  {212}  925-7000.  FAX  (212)  925* 
7001. 

OHIO 

ColuiTtbus 

G&itral  Ohio's  fuR-line  authonied  dea^  For  Kan- 
wood,  ICOM^  Yaesu,  Afin&o,  Japan  Radio,  Stan- 
dard. AEA.  Cushcraft.  Rustier,  Diainond  artd 
MFJ,  New  amd  used  equipment  on  dispiay  and 
operalional  in  our  new  10,000  sq.  ft.  lacillly. 
Urge  SWL  Oepaimenl,  too,  UNIVERSAL  RA- 
DIO, 6830  Americana  Pkwy..  Reynoldsburg 
(Columbus)  OH  43063.  (614)  66^267. 

PENNSYLVANIA 

Trevose 

Aumorlzed  factory  sales  and  service  KEN- 
WOOD-  ICOW.  YAESU.  tealunng  AMEfllTRON, 
BkYL  MFl  HYGAIN.  KLM.  CUSHCflAFT.  HUS- 
TLES. KANTRONK^S,  AEA,  VIBROPLEX  HBL 
CALLBOOK.  ARRL  Pyblicattons,  and  much 
more  HAIfTHOKtCS,  INC,  4033  BrownsvlTle 
Road,  TmoK  PA  19047.  (215)  357^1400,  FAX 
(2151  5554^8,  Sales  Order  1*500-426*2820. 
Cireie  i^def  Sen/«e29S  for  more  inlormatMXi. 


OEM.ERS:  Ydut  conpany  nam«  ancf  m{:$&age  c^n  comajn  l$  to  50  wm9s  t04  as  IfflM  as  |420  foatiy  ipc^dji.  or  Sf  IC  Itf  an 

ikMbn  Ftir  example,  adtferli&tni]  lo*  Iha  April  t2  ^&us  musi  bein  ourhBAdiby  ftUxmri  Iei.  Mail  Is  73  Amai^r  Radio  Ibds^.  70 
RIG.  ^&  H.  PalEftnrDugh,  MH  {B4iB. 


1-800 -4 -A- HAM -TV 

1-800-424-2688        {orders  only  plhase) 


*  DUAL  RECEIVERS  * 

$489.95 


DUAL  BAND  RX  TRANSCOVER 

RX  42(^^*10  MhzTV  Ch  V4  Oitptit 
RX  tm  1-2  Ghz  whenTX  cm4fiO  Kfhz 
TX  420-lfiO  MhK  10  W,  4  rh«ir*! 
Vtd^o  Kfonitor  output  on  TX. 

StNGLE  BAND  RX  TRANSCEIVER 

RX  42IM50  MhzTV  Ch  ^  Outpid 

-OR- 
RX  on  1.2  ChzTV  Ol  7/1  OtttpBt 

-BOTH- 
TX  42&4Sa  Mfiz  10  W.  4  Clunitrl 
Vkico  MaiMor  cndput  on  ly* 


■!'«■>*«« -eWM-IHYP  Pi 


CAbmH  Piintn*kpii»  6  x  B  k  3£ 
LHD^son  RX  Pcrwet  It  Trans  mil 
Drive  Amp*  in  Full  Ottfptrt 
Individuil  RX  TV  Owtfiris 

CfHinerlDrii  on  Rcsr  Puwl 
Miy  UpgTKlc  Id  PiuI  RX 
Red  or  Crij  C«lrln^  Fmiali 
Sp*rp  Set  VV  J  *clt«  oil  Rear 
Made  in  OSA  by  Hu^  1 


BOARD  I  f^ n.  PRODUCTS 


CtMttrt  Ian  50k  Scncacd-.  »3f.f9 
CAUmI  «rfA  AD  K^xdwaiT  -  f71  49 

TX  4  ^t— ri  It  WiQ Si tf  .49 

laClif-Oft-ttiMhzRX  M9M 


Setw  Kit  D«il  9tm4        _ 


tXMJS 


ftWJ 


TE^g" 


AROt't  HE 'U)  Alt 


TTCHNrCAL  IJNF 
(602)  97S-434i 

ORDIvR  UHt 

(SO0)-*-A-nAM-TV 


371 »  TV*  CHARLESTON  AVH 


GUENOAt^E,  ARIZONA  A.^J^Ofl 
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CIRCLE  IT  ON  ftEADE»  SERVICE  CARD 


Mtk-f'-i 


four  reliable  source  for 
$  world  of  (mtol  dear 


commumesffon 


UTTfl 


I 


•  Commercial  Two-Way 

•  Microprocessors 

•  Amateur/ Experimefital 

•  Scanners/Monitors/ Ragere 

•  Satellite-Telemetry 

•  Plus  custom  applications 

EXPEDITED  ORDER  SERVfCE! 

FOR  FREE  CATALOG. 
CALL  OR  WRITE: 

JAN  CRYSTALS 

RQ  Box  06017 
Ft.  Myers,  FL  33906 

(813)  936-2397 


VISA 


iMoir^iCa'd 


TOLL  FREE  1-800-526-9825 

FAX  ORDERS:  1-813  936-3750 
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Introducing  the 

Backpacker  II 

CW  Transeeiver  Kit 

Tojas  RF  Technology's  BaeltpAeR«r  II 

has  the  many  great  foatums  of  tha  Backpacker  f 
.„Plusi  We  incorpral&d  the  Minf-Carcurt  Lab's 
TUFO  mmiature  dou^^  balanced  d»ode  nng  mixef, 
ajTd  we  have  newly  rede&ijr^ed  the  msmplifief,  AF 
low  pass  fiJIer,  dual  section  CW  filler,  and  m^Q 
amplifier  sections. 

All  this  means  the  BaekfMcker  II 
receivef  section  has  impraved  gam  and  gain 
{distribution  throughouL 

Audto?  WOWI  Designed  for  8  to  32  n  phones, 
it  has  speaker  powor^so  hook  ip  your  own  8  Q 
speaker  and  impress  the  crowd! 

The  Backpacker  H  is  available  for  80, 
40^30.  20,  Of  1 7  meiers. 

The  Backpa^er  II  Is  priced  dt 

$159*95  ^  shfsping  &  handling 

Wort  new  kits  availabid: 

SWR  Rjwef  Weief^  130  MHz,  Model  8401 
Tunable  banc^ass  audio  CW  litef.  Modal  32l50 
Noth  Friief  (aud©X  Modal  92160 
Gel  cell  battery  chaigar,  Moi^l  aiOT-lZV 
Other  Kiis  ateo  avai  table 

Writs  or  t«x  for  mor«  Informitjon, 

Tejas  RF  Technology 

17  South  Briar  Hollow,  SuRe  101 
Houston,  Texas  77Ct27 

toiephone  713-e40-8€00 
tax  71»<S4O-660S 


Measure  Up  With  Coaxial  Dynamics  Model 

83000A  RF  Peak  Reading  Wattmeter 

Take  a  PEAK  with  Coaxial  Dynamics  "NEW^"  Model  83000A,  desfgned 
to  measure  both  F WD/RFL  power  rn  CW 
and  FM  systems  simply  and  quickly. 
Then  with  a  "FLIP"  of  a  switch, 
measure  "PEAK  POWER"  in  most 
AM,  SSB  or  pulse  systems.  Our 
Model  83000A  features  a  complete  se^ 
lection  of  plug-in-elements  plus  a  2 
year  warranty.  This  makes  the 
Model  83000A  an  investment  worth 
tookjng  at.  So  go  ahead,  take  a 
"PEAK",  youMl  like  "WATT"  you  see! 
Contact  us  for  your  nearest  autho- 
rized Coaxial  Dynamics  representa- 
tive or  distributor  in  our  world-wide 
sales  network. 

COAXIAL 

DYNAMICS, 

INC, 


15210  Industrial  Parkway 
Cleveland.  Ohio  44135 
216-267-2233 
1  '800-COAXI AL 
Fax:216-267-3142 

Service  and  DependabUity . 


a  Part  of  Every  Product 
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AMSAT Has  EstabUshed  Amateur  Radio 
As  a  Permanent  Resident  in  Space! 

From  operating  any  of  12  Amateur  satellites  circling  the  glotie  today  to 
participating  in  Amateur  Radio  activities  (rom  the  Space  Shuttle,  the  benefits  of 
space  based  Amateur  Radio  are  available  to  you  by  becoming  an  AMSAT 
member.  Our  volunteers  design,  build  and  launch  state-of-the-art  saielites  for  use 
by  Radio  AmaiGurs  the  world  over.  We  provide  educational  programs  that  teach 
our  young  peopEe  about  space  and  Amateur  Radio.  Most  of  all,  we  provide  our 
members  with  an  impressive  array  of  member  benefits  including: 

*  Operating  aides  such  as  discounted  tracking  software  and  land  line  BBS. 

"  An  extensive  network  of  volunteers  lo  provide  you  local  technical  assistance* 

•  The  AMSAT  Joumat*  your  bi-monthly  periodical  devoted  to  the 
Amateur  Space  program. 

WsFun!  It's  Easy!  It's  Exciting! 

JOIN  TODAY.  For  more  information,  call  or  wrile  far  your  free 
information  packet.  Or  send  your  dues  now,  chtck  or  charge:  $30  U.S., 
$36  Canada  I  Mexico,    $45  all  else.    ($15  toivards    the  AMSAT  Journal.) 


AMSAT,  P-  O.  Box  27,  Washington,  D.C.  20044 

(301)  589-6062:  Fax;  (301)  608-3410 
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Number  17  en  your  Feedback  card 


An  Expanded-Scale  Voltmeter 

For  accurate  battery  monitoring. 


William  Call  KJ4W 


Like  many  amaieurs,  I  u*;e  a  l2-voli 
deep-discharge  lead-acid  storage  bat- 
ten ID  power  my  base  siaiion  radio  cqyip- 
mcnL  This  method  has  [he  advantage  of 
providing  emei^ency  operation  in  case  of  a 
power  failure  without  having  to  connect 
and  start  a  generator  immediately,  and 
without  having  to  reset  compLiter-hased 
equipment.  Jt  also  partially  isolate?;  ihe  bat- 
lery-powercd  equipment  from  the  power 
line,  reducing  the  chances  of  damage  dur- 
ing thunderstorms  or  from  other  line  tran- 
sients. Battery  operation  allows  the  use  of 
a  comparatively  low-amperage  l2-volt 
power  supply  or  battery  ihiirger.  High  cur- 
rent demands  during  transmit  can  be  sup- 
plied by  the  buttery,  which  h  then  gradual- 
ly recharged  during  receiving  periods.  The 
buttery  can  be  constantly  rechanied  using  a 
floating-type  power  supply,  or  a  higher- 
current  charter  can  b€  manuallv  or  auto- 
matlcally  switched  in  and  out,  (An  auto- 
matic charging  controller  \\a\  described  in 
7S  Amateur  Rudh  Todaw  Mav  1992,  by 
WB0TCZ.) 

It  is  desirable  to  consianilv  monitor  the 

w 

Condition  of  a  storage  battery,  i.e.  its  lermi- 
tial  voliane,  when  it  is  used  this  wav.  to 
make  sure  thai  the  battery  is  not  over- 
charged or  loo  deeply  discharged.  It  is  dif- 
ficult to  use  a  ?^tundard  voltmeter  with  a 
moving  pointer  for  this  task  be- 
cause the  useful  voltage  range  be- 
comes compressed  into  a  small 
portion  of  the  meter's  scale,  mak- 
im:  reading  the  meter  difficult.  For 
example,  if  a  ()-  to  15-volt  meter  is 
used,  the  useful  portion  is  from 
about  10  or  11  to  15  voUs;  the  bot- 
tom two-thirds  of  the  meter's 
range  is  not  used  (it  would  damage 
a  iead-acid  ballery  to  diNchargc  it 
below  10  volis.  besides  the  fact 
thai  little  useful  power  would  he 
left).  Trying  to  distinguish  precise 
values  in  thai  useful  upper  third  of 
Ihe  scale  is  difficult.  One  solution 
to  this  situation  is  to  use  a  digital  vohmcien  but 
even  though  these  are  dropping  in  price  they 
arc  still  fairly  expensive,  particularly  if  there  is 
a  mostly-junk-box  solution  available.  Indeed 
there  is — a  standard  analog  voltmeter  can  be 
converted  to  an  "eitpandcd*scalc"  meter  using 
the  methods  outlined  in  this  article. 

Cun^  ertmg  a  Standard  Analog  Meier 

An  established  way  of  making  an  expandcd- 
scale  voltmeter  is  lo  place  a  ?ener  diode  in  se- 
ries with  a  voltmeter  of  smaller  rmipi.  For  ex- 
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Fhow  A.  Front  view  of  a  compieted  expanded-scale 
volfmereK  mounted  in  a  metal  case^  The  original  0-5 
voir  DC  meter  wax  modified  /j_v  inkin,f^  a  "/"  before 
eacti  digit. 


+a 


10V  Drop 


J<] 


Approit.  10^15  V 

Battery  Voltage 

Monitored 


10V 

Zener 

(1KS240B) 


-O 


the  scaJe  easily  modified  liy  placing  a  "T' 
before  each  digit  of  the  O-to-5  scale,  thus 
relabeling  the  scale  10  to  15  voUs,  with  no 
other  meter  modifications  needed. 

Though  apparently  easy  to  accomplish, 
this  method  is  disappointingly  inaccurate. 
The  weak  point  is  the  drop  across  the  zen- 
cn  it  won't  be  a  constant  10  volts,  or  prob- 
ably 10  volts  at  any  lime,  Since  most  volt- 
meters are  high-resistance  by  design-  the 
zener  current  will  be  much  lower  than  its 
"lest  current/'  wliich  is  the  point  where  its 
voltage  drop  should  be  equal  to  tO.  In  this 
example,  for  the  Ik  ohm/V  meter  used,  the 
meter *s  internal  resistance  will  be  its  full- 
scale  rating  of  5V  times  Ik  ohm  per  volt, 
or  5k  ohm;  or,  I  mA  full-scale  current. 
The  maximum  zener  current  will  be  this  1 
mA.  far  below  the  IN5240B*s  test  current 
of  20  mA,  and  of  course  Ihe  current  varies 
by  a  lai^e  factor  over  the  meter's  range. 
Therefore,  the  zener  voltage  will  probably 
be  below  10.  and  will  varv  some.  In  addi- 
tion  10  these  problems,  the  zener  has  a  tol- 
erance, or  stated  initial  accuracy:  The 
1 N5240B  is  rated  as  5%,  or  plus  or  minus 
0.5V,  from  lOV.  Most  other  lOV  zener  pari 
numbers  have  even  worse  accuracy,  per- 
haps to  or  20  percent. 


0-5  VDC  Meter 
Calibrated  As 

10-15  VDC 


figme  /.  A  simple  expanded-scale  voitmeter. 

ample,  sec  Figure  I:  A  1N5240B  1 0-volt  zen- 
er is  placed  in  series  with  a  5-volt  full-scale 
voltmeter.  The  meter  will  not  respond  at  all 
until  the  input  voltage  reaches  at  least  10  volts 
and  the  zener  starts  conducting,  so  the  left- 
hand  end  of  the  meter's  scale  represents  10 
volts  or  below.  Any  input  voltage  above  10 
produces  a  proponional  increase  in  meter 
reading;  full  scale  deflection  occurs  with  15 
volts  input,  which  produces  5  volts  across  the 
voltmeter.  Tliis  is  a  particularly  easy  conver- 
sion to  make:  The  meter  can  be  opened  up  and 


Testing 

To  detenmine  how  well,  or  how 
poorly,  the  simple  expanded-scale 
meter  worked,  I  selected  three  new 
1N5240B  zieners  ai  random  and 
breadboardcd  the  circuit  and 
checked  the  zener  drop  and  meter 
readings  with  a  good-quality  digital 
multimeter  (the  5-voii  meter  was 
first  checked  and  found  to  be  quite 
accurate).  Over  the  meter*s  range, 
the  actual  zener  voltages  varied  on- 
ly by  10  mV  on  the  best  zener,  by 
40  rnV  on  another,  but  by  120  mV 
on  the  worst.  However,  all  zener 
drops  were  well  below  10  volts, 
with  an  average  of  9.46  volts  at 
mid-scale.  This  would  produce  an  average  er- 
ror of  over  half  a  volt.  The  worst  zener  s  drop 
was  9.34  volts,  for  a  mid-scale  error  of  0,66 
volts.  There's  no  easy  way  lo  reduce  the  error 
because  a  zener  isn't  adjusiablc,  The  scale 
could  be  painstakingly  recalibrated  using  the 
DMM.  but  that's  no  fun,  nor  would  it  be  at- 
tractive. 

To  improve  accuracy  and  provide  for  easy, 
precise  adjusimeni,  1  developed  the  circuit 
shown  in  Figure  2.  Two  inexpensive  three-ter- 
minal IC  voltage  regulators  arc  uscd»  provid- 


2    Meter   Performance! 

The  J  Antenna! 


REAL  GAIN!    2.9  dBd 

Low  SWR!  Less  than  1,5:1 

Weatherproof  Aluminum  and 

Stainless  construcfion* 

Comes  fully  assembled 

and  tuned  for  fast  and 

easy  installatioRp 

Made  in  USA! 

Also  available 
Doppler  RDF  units  $450 

Add  $4,50  for  shipping 

and  handling. 
COD  orders  welcome. 
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S-  Douglas  RF  Devices 
RO.  Box  246925 

Sacramento,  CA  95824 
<91 6)  688-5647 


Only  $27.50 
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ocQiPHEX  POWER  PACKS  FOR 


me 


REMEMBER...  A  LOW  COST  POWEB  PACK 
WITHOUT  PERIPHEX'S  QUALITY  IS  NO  BARGAIN 

NEW  MODELS  NOW  AVAILABLE 


ICOM 

BP-83S  7.2V  750mah 
$43.50 

BP-84  7.2V  1 0OOmah 
$57.00 

BP-84S7.2V  1400mah 
$63.00 

BP-85S  12V800mah 
$76.00 

BP'IMS  12V800mah 
$79.00 


YAESU 

FN B'2  10,8V  SOOmah 
$22.50 

FNB-12  12V500mah 
$45-95 

FNB-14S7.2V  1400mah 

«pO^.  {%i 

FNB-26  7.2V1000mah 
$60.00 

FNB-27S  1 2V  800mah 
$65.00 


PB-13S7.2V1200mah 

$49.75 

PB-14S12V400mah 

$60.00 


ASK  FOR  OUR 
CATALOG 


Manufactured  in  the  U.S.A.  with  matched  cells,  these  Super  Packs  feature  shod  drcuit 
and  Qvercharge  protection,  and  a  12  month  warranty,  All  inserts  and  packs  in  stock  or 
available  from  authorized  dealers,  CALL  US  TO  DISCUSS  YOUR  battery  REQUiREMEhtTS. 


CALL  FOR  OUR 
SPECIAL  OFFEERS 


Add  $4  DQ  S^ifiping  &  Handling  I<k  first  battery. 

SI.OO  tor  each  add!  battery   OS  ontv. 
ConnectiCLit  resolerrts  ftdd  Vk,  tax 

E^H  ^S  !^S 

pemnim  inc. 

115-1B  Hurley  Road.  Oxlord.  CT  06478 

800*634-81 32 

Connecticut  203'264-3985  -  FAX  203*262*6943 
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BATTERIES 


You've  bought  our  replacement  batteries  before , . , 
NOW  YOU  CAN  BUY  DIRECT  FROM  US,  THE  MANUFACTURER! 


tCOM 
CM2.  BP2  7,2v  @  500  MAN 

CM5.  BP5       lO.Bv  @  500  MAH 

SUPER 

7S       13.2V  @  1200  MAH 

8S        9.6v@  1200  MAH 

(base  charge  oniy-— 1 "  longer) 

ICOM  CHARGERS  AVAILABLE 


VrSA 


Discover  now  accepteo 
NYS  residenis  add 
8V4%  sales  lax. 
Add  S3  50  for  postage 
and  handling. 


V-^ 


Happy  Holidays 

Seasons  Greetings 

12%  off 
On  All  Replacement 
Battery  Packs  Only 

For  the  Month  of  December 

f  spplleabre  ii>  End-users  Only, 


4H-^' 


CUSTOM  MADE  BATTER¥ 
PACKS  &  INSERTS 

Made  to  your  specifications 
tiilroductory  Otfef ! 

ICENWOOD  INSERTS 

PB-25  PB-21 

PB'26  PB-24 

ICOM  rNSERTS 

BP-3  BP-7 

BP-5  BP-a 


Prices  and  specificBtJons  subject  lo  chunge  witfiouL  notice. 

4  SOURCE  FOR  ALL  YOUR  COMMUNICATION 
J  BATTERY  REPLACEMENT  NEEDS. 

W  &  W  ASSOCIATES 

29-11  Parsons  Boulevard,  Flushing,  N.Y,  11354 

WORLD  WIDE  DiSTRtBUTORSHrPS  AVAILABLE.  PLEASE  IKQUIRE. 


MADE  IN 

THEU.S.A. 

SEND  FOB 

FREE  CATALOG 

AND  PRICE  UST 
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In  U.S.  &  Canada  Call  Toll  Free  (800)  221^732  •  IN  NYS  (718)  961-2103  •  FAX:  (718)  461-1978 
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Figure  2.  A  more  accurate  expanded-scale  voltmeter  using  voltage  regulator  ICs, 


ing  accurate  scale  expansion  and  a  trimpot  for 
calibraiion.  The  'Hrick**  in  this  circuit  is  the  un- 
usual way  ICJ  is  used;  This  is  a  negative-sup- 
ply regulator,  used  in  an  inverted  fashion.  Its 
ouiput  voltage  is  negative  5  volis  wiih  respect 
to  its  common  reference,  whicli  is  connected 


to  the  positive  input  voltage,  while  its  negative 
input  is  connected  to  the  negative  side  of  the 
input  voliage.  The  upshot  of  this  is  thai  Id's 
output  with  respect  to  circuit  common  (the 
negative  Input  voltage)  is  always  5  voks  be- 
low the  positive  input.  In  other  words,  as  the 


input  varies  from  -FlO  to  +15VDC,  ICTs  out- 
put varies  from  +5  to  +10  VDC  with  respect 
to  circuit  common.  IC2  provides  a  constant  +5. 
VDC  with  respect  to  circuit  common;  the  volt- 
meter is  connected  between  the  regulator  out- 
puts, so  it  '*sees''  0  to  5  voHs  as  the  input 
varies  from  10  to  15  volts.  Therefore,  the  ex- 
panded-scale  meter  results. 

It  is  tempting  lo  consider  eliminating  TC2 
and  changing  ICI  to  a  7910,  producing  a  10- 
volt  drop  directly.  The  problem  is  that  ICI, 
like  many  regulators,  requires  a  minimum  of 
I JV  more  input  than  output,  so  then  the  meter 
wouldn't  be  accurate  below  11.7  volts  input. 
IC2  provides  an  inexpensive  reference  at  +5V 
to  solve  the  problem,  with  the  additional  5- 
volt  offset  of  ICl  adding  up  to  the  lOV  drop 
needed.  Since  both  ICs  are  operating  as  5-volt 
regulators,  the  accuracy  is  fine  to  well  below 
10  voUs  input. 

IC2  is  shown  as  an  adjustable  regulator, 
rather  than  fixed,  lo  allow  precise  trimming  at 
the  zero,  or  10-voU,  end  of  the  meter  scale. 
The  data  book  savs  that  a  minimum  load  cur* 
rent  for  a  LM317  of  3.5  mA  typically  is  re- 
quired to  maintain  accuracy;  the  meter  will 
usually  draw  less  than  this.  However,  I  experi- 
enced no  problems.  A  load  resistor  could  be 
added  if  needed. 

ICI  could  be  changed  to  an  LM337  nega- 
tive-voltage  variable  regulator,  if  desired,  lo 
provide  a  full-scale  trim  as  well:  or  the  me- 
ter's dropping  resistance  could  be  varied  to  ac- 
complish calibration  ai  full-scale.  Using  a 
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Used  Commercial  Gear 


VIDEO  I.D.  BOARD 


•Custom  Graphics  with  your  Call  Sign 

■4  Screens  (2  Hi -res/2  color  bar) 

•12  VDC  Operation 

'instant  Video  ID 

•Video  Reiay  for  switching  in  Live 

Camera  Video 
•Built-in  Automatic  Sequencer-Timer 

(steps  through  all  four  screens) 

VDG*1  with  pre-programmed  calls; 

$99 

C^ll  or  write  for  CBtahg  ofavmiabie  graphics 

ELKTRONICS 

12536  T.R.  77  •  Findlay,  OH  45840 
(419)422-8206 


4S  Watt  GE  Maatr  II  UHF 

30  Watt  GE  Century  ]|  VHF 

40  Watt  GE  Duplex  Exec  II  UHF 

40  Watt  Exec  II  UHF 

30  Watt  EF  Johnson  VKF 

45  Watt  Exec  II  VHF 

UHF  5  db  gain  mobile  antenna  -  new 


S149 

$225 

S4» 

%m 

$15 


Versatel  Communications 

Orders  Ve0O-456-554e  For  info.  307-266-1 700 

P.O.  Box  4012  •  Casper,  Wyoming  82604 
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partly-variable  meter  dropping  resisiance  lo 
provide  fiifl-scale  trim  m  discussed  in  the  sec- 
lion  on  selecting  meters.  In  the  example  pic- 
tured, the  5 -vol I  meter's  accuracy  was  so  good 
that  full-scale  trimming  was  unnecessary. 
Measured  error  was  less  than  one  minor  divi- 
sion (0.1  V)  anywhere  in  the  meter's  range. 

Since  the  meter  ctureni  is  low,  the  regulator 
ICs  can  be  either  the  low-current  types  or  the 
more  common  TO-220  package  types;  no  heat 
sinks  are  needed.  Since  any  of  several  regula- 
tor packages  might  be  chosen,  a  pictorial 
wiring  diagram  has  noi  been  shown.  Point-to- 
point  wiring  on  a  perf-board  is  very  practical; 
just  make  sure  you  have  the  proper  pin  config- 
uration for  your  regulator  packages,  and  fol- 
low the  wiring  shown  in  Figure  2.  Photo  B 
shows  a  completed  meter,  mounted  in  a  cabi- 
net, with  the  circuit  of  Figure  2  mounted  on  a 
perf-board  attached  to  the  meter  terminals. 
This  unit  was  built  using  one  tow-power  (TO- 
92)  package  and  one  TO-220  package  (what  I 
had  in  the  parts  drawer).  The  zero-adjust  poi  is 
visible  on  the  lower  left. 

The  from  view.  Photo  A»  shows  the  slightly 
modified  scale  to  the  original  5- volt  meter  (the 
hand-inked  ''1  *s"  weie  added  before  the  origi- 
nai  numbers),  as  discussed  earlier.  Though  not 
shown  in  the  picture,  an  inline  fuse  (J/2  amp 
was  used)  is  in  the  circuit  wiring  between  the 
battery  and  the  meter.  Always  provide  a  fuse 
in  any  circuit  attached  to  a  storage  battery;  if 
anything  shorts  and  you  don't  have  one»  llial 
bauer>'*s  high  current  capability  will  get  you 


Connect  To 
Output  Of 
Figure  2 


18  K 


5  K  Trimpot 
Full-Scale  Calibrate 


0-200  )iA  Meter  Movement 
Calibrated  As  10-14  VDC 


Figure  J,  Using  a  basic  200  microump  meter  movement  as  a  4-voh  volimeien 


in  serious  trouble  very  quickly!  The  meter  can 
be  left  on  coniinuousty;  k%  current  consump- 
tion is  about  7  mA  using  a  1  mA  meter  move- 
ment. 

Photo  C  shows  anoiher  unit  that  was  built 
with  an  ammeter  included  for  monitoring  ei- 
ther charging  current  or  load  current,  as  de- 
sired. Again,  note  that  a  fuse  is  installed. 

Finding  and  Choosing  a  Meter 

Finding  a  suitable  meter  shouldn't  be  hard 
or  expensive.  If  the  junk  box  doesn't  yield  a 


good  candidate,  a  hamfesi  flea  market  surety 
will.  Again,  the  easiest  approach  is  to  use  a  0- 
to  5- volt  DC  voltmeter,  as  has  been  discussed. 
If  you  can't  find  one  one  of  those,  often  you 
can  modify  another  meter.  For  example,  what 
if  you  have  a  0-150  VDC  meter  (see  Photo  D). 
Useless,  right?  Nope;  carefully  take  il  apart 
and  look  for  the  series  dropping  resistor  Short 
it  out  and  it  is  back  to  the  basic  milliamp  or 
microamp  meter  movement.  Then  replace  it 
with  a  new  dropping  resistor  of  proper  size  for 
5-vott  sensitivity  (outside  the  meter,  probably. 
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Simply  connect  one  of  our  fully  automatic  phone  patches  to 
your  base  station  radio.  Suddenly  your  mobile  and  HT  radios 
can  initiate  and  receive  telephone  calls  without  any  assistance 

MODEL  CS-7Q0:  An  economical  simplex  sampling  patch.  The  operator  is  in 
full  control  at  all  times,  User  selectable  operating  modes:  VOX  Enhanced 
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In  the  Simplex  VOX  mode.  Private  Patch  V  can  be  used  straight  simplex  or 
through  remotely  located  repeaters  and  only  requires  Mic  jack  and  exL 
speaker  jack  connections  to  the  base  radio.  Features  include  a  90  Phone 
Number  Speed-Dialer,  Remote  Base  operation  and  more.  Thousands  are  in 
use  worldwide. 
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MODEL  CS-800:  A  low  cost  patch  that  operates  either  Full  or  Semi  Duplex. 
Plus  has  built-in  Repeater  Maker.  Use  with  dual  bander  radios  or  conned  to 
your  existing  repeater  for  Full  Duplex  patch.  Also  turns  your  radio  into  a 
powerful  repeater  system  if  desired.  Other  features  include  9  Phone  Number 
Speed-Dialer  and  more. 

MODEL  8200:  Includes  all  features  and  modes  of  Model  CS-800  plus  90 
Phone  number  Speed-Dialer,  Remote  Base  Mode,  DTMF  Selective  Calling 
(other  tones  are  optionally  available),  remotely  programmable  access  codes. 
and  more.  (Also  available  in  desk  top  cabinet).  This  is  the  finest  Full  Duplex 
Patch/ Repeater  Controller  in  the  business!! 

All  Models  Also  Include:  Built-in  user  programming  keyboard  with  digital 
readout  display  (All  features  and  modes  are  user  programmable)  •  Last 
Number  Redial  •  Line  in  use  detect  •  Call  Watting  •  Automatic  1-800  toil 
override  •  User  programmable  CW  ID  •  Single  or  Multi-Digit  Access/ 
Disconnect  codes  •  Secret  Toll  Override  Access  Code  •  Hookf  tash  •  Fully 
Regenerated  Tone  or  Pulse  Dialing  *  Ringout  sounds  like  a  phone  •  Remotely 
controllable  relay  •  Non-volatile  memory  •  Lightning  protection  and  the 
famous  one  year  CSI  Warranty.  When  you  compare  to  brands  C  or  I  yoo  v^ill 
find  there's  simply  no  competition. 
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Plioio  B.  Rear  view  of  a  compkied  expanded-scale  voltmeter.  The  cir- 
cuit of  Figure  2  is  mounted  on  a  perf-hoard  which  is  attached  to  the 
meter  terminals. 


Photo  C.  Another  example  of  an  expanded-scale  vokmeter.  This  unit 
includes  a  series  ammeter  to  monitor  charging  current. 


where  it  can  be  conveniently  mounied  on  the 
perf-board).  Often,  ciLher  the  meter's  current 
sensiiiviiy  or  its  ohms-per-volt  rating  is  slated 
in  a  lower  comer  of  the  meter  scale;  if  not, 
calculate  meter  full-scale  current  sensitivity 
from  full-scale  voltage  rating  divided  by  scries 
resistance.  In  a  few  cases  the  original  resistor 
may  be  mounted  outside  the  meter,  on  a  board 
on  its  terminals;  in  some  cases  the  resistor 


might  be  inside  the  meter  but  made  harder  to 
identify  and  access. 

Keep  in  mind  that  the  meter's  scale  will 
have  to  be  renumbered:  ideally*  look  for  a  me- 
ter with  five  major  scale  segments  so  that  the 
1-vott  divisions  will  fall  in  place.  Watch  out 
for  seated  meters  that  can't  be  opened,  for 
non-linear-scale  melcrs,  or  for  AC  meters. 
These  are  much  harder,  if  not  impossible,  to 


modify.  Look  for  meters  that  have  scale  divi- 
sions that  would  ideally  divide  each  volt^ 
spread  into  tenths. 

A  basic  milliamp  or  microamp  meter  move- 
mem  can  also  be  used;  a  series  resistor  doesn't 
have  to  be  removed  in  this  case.  Use  a  move- 
ment of  not  more  than  a  few  milliamps, 
though,  or  it  will  be  a  power-waster,  and  the 
dropping  resistor  may  have  to  be  high-power. 
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loo.  For  examplCv  suppose  you 
have  a  200-microamp  meter  with 
only  four  scale  segments.  It 
could  bt  modified  to  a  4-volt 
full-scale  voltmeler  with  a  series 
resislance  of  20k  ohm  (series  re- 
sifilance  is  appro?[Lmal€ly  the 
futl-iiCale  meier  voltage  desired 
divided  by  full-scale  curreni  sen- 
sitivity). Using  ihe  circuit  sho\fcTi 
in  Figure  2,  an  expanded-scaie 
display  of  10  u>  14  volts  would 
result.  If  an  1 1-  to  15'Voli  range 
is  preferred,  ICI  could  be 
changed  to  a  1W6,  or  IC2  read- 
justed for  a  6-voli  drop.  The 
original  scale  divisions  would  be 
fmc  for  ihe  4-voli  range,  and  the 
original  numbers  and  microamp 
label  could  be  covered  with  white  paini  or 
gummed  labels  and  ihc  meter  face  then  rela- 
beled. Full-scale  irim  can  be  provided  by 
making  about  10  lo  20  percent  of  ihe  total 
dropping  resislance  variable  with  a  Irimpoi: 
Figure  3  shows  a  possible  meter  circuiu  If  a 
high-voltage  volimeter  is  being  modified  to  4 
or  5  vohs  full-scale,  these  same  considera- 
tions apply,  once  ihc  basic  full-scale  currcnl 
sensitivity  is  found* 

The  Voltmeter  rn  Use 

Once  the  expanded-scalc  voltmeter  is  built. 
what  should  be  observed?  For  manual 


Photo  i>.  Left:  This  hrgh-volurge  DC  volitneier  can  be  modified  for 
iaw-yolta;^e  expanded-svale  use.  Righi:  Interna!  view  of  the  high^voft* 
age  me  ten  The  dropping  resistor  is  the  large  cytiftder  located  in  the 
middle  of  ihe  horsehoe  magnet.  This  resistor  can  be  replaced  with  the 
proper  Vifhtefor  low  voitajie  use  (see  text). 


recharging  when  the  battery  is  low;  the  ex- 
panded-scale  voltmeter  shows  precisely  when 
lo  begin  rechai^ing.  With  either  an  automatic 
charging  systctn  like  WB0TCZ's^  or  with  a 
noat-charger,  the  expanded-scale  volimeter 
allows  constant  monitoring  to  assure  that  all 
is  well.  The  terminal  voltage  of  a  fully- 
charged  lead-acid  storage  battery  in  a  conKlanl 
slate,  being  11  oal -charged  with  a  recharge  cur- 
rent barely  more  than  load  current  lo  allow  tor 
slight  trickle  charge,  should  be  in  the  range  of 
13  to  13.8  voUs.  depending  on  temperature, 
batler\'  design,  age,  etc.  A  batlcry  hydrometer 
can  be  used  lo  determine  full  charge,  then  the 


voltage  checked  and  the  float* 
charger  set;  my  unit  worked  out 
at  13.3V.  Under  high-current 
recharge  from  a  partly  dis* 
charged  slate,  lerminal  voltage 
can  safely  be  higher  perhaps  14 
to  14.4  volts  or  so  for  a  few 
minutes  to  a  few  hours.  During 
a  deep  discharge,  ihe  battery 
lerminal  voltage  quickly  drops 
to  about  12.6  and  then  gradually 
decreases  from  there:  recharg- 
ing should  begin,  or  operaiion 
ceased,  if  the  terminal  voltage 
drops  below  10.5  to  11  volts. 
Readings  outside  these  ranges 
indicate  a  problem  that  miist  be 
investigaied. 

When  using  a  storage-battery 
setup,  remember  to  take  sensible  precautions 
for  ventilation  and  protection  against  acid 
spills,  and  use  fuses  and  other  precautions 
against  short  circuits.  The  waier  level  should 
be  periodically  checked  and  adjusted  as  need- 
ed: float-charging  causes  a  gradual  loss  of  wa- 
ler»  and  if  the  lead  plates  become  exposed  to 
air  the  battery's  lifetime  will  be  shortened. 
The  deep-di,scharge  marine-type  batteries  are 
far  more  suitable  for  this  service  than  are  au- 
tomobile batteries,  and  arc  worth  the  higher 
cost.  Use  of  the  expanded-scalc  meter*  as  dis* 
ctissed  in  this  article,  will  help  to  maximize 
the  lifetime  of  this  expensive  invcsimenL 


MULTIPLE  REPEATER -LINK*  REMOTE  BASE 

CONTROLLER 

Ftnaliy  a  conlrpH^  that  has  solved  control  and  audio  interconnect  problems  between 
multiple  raidlc3^.  Your  radio  system  can  grow  lo  muiUple  sites  and  stretch  tor  huncfreds 
of  mites  -  and  yet  any  radio  oan  he  tuily  conliollod  from  any  designated  input. 
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RBC-7D0  Repeater  Controller 
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I  hu  RBC-70D  Rcfwalf^r  Coiitruncrr  i*;  dtr«,i^ncd  ro  ^upjHin  Rcpt.-.LtL'r  ^tcms  that  require 
intjlliplc:  radicjs  conncttrti  tdgcilii^f  ai  u  sit€.  Thfr  Rt?C"7fH>  utiliziis  a  true  7x7  audia  matrix 
iwilt'h  v^hich  allows  s^vi!r;il  «Mnvcr«i^iticiin?h  be  (we  en  ptirt^  ui  (he  Siini*;  lime.  In  the  illuslmlJun 
[iHitvcL  the  733  mode]  ii.  s,up\mr\mg  a  Rcpe^ter^  5  Duplrjtcd  Links  lo  differcnl  sites,  lintJ  3 
Kl-miuU-  Bases.  Ufiinj^^biipte  CDmniund^^  4l  u<i«r  ecu  Id  lie  ttie  Rc:pcLLtt:r  and  a  Kemnee  Bukc  lo 
one  Link.,  Mfhilc  the  otht^i:  Links  are  communicming  thruugh  ytjur  ^iie,  holdirvg^  M'puratc 
coiivcriatioiis.  Or,  connect  all  oi  Ihe  pgru  together  -  like  ii  big  party  Itne  H 

Several  nvKleb  are  availab'le  and  arc  ^ofrnare  cunfiguruhle  to  support  up  to  3  Repealer!^  5 
Diipicxed  Links, :^d;4  Rcrmirc  B^^>t%  AgrgupDr  dubcaH'htdiiwiiJi  Ihe  basics  and  s:\pmnd  their 
cnntml  lef  am-trme  try  fintpl)  adding  t«oanl£  ■ndl  software  Free  Mrftware  upgrades  for  one  year 
after  delivers.  Finaltv;  a  rcaJ  onntrotLer  for  the  Linked  ^y^tem  operator  1 


Multiple  Indepcnflteni  Repeater  CQnlnal 

t  p  to  5  Duplexed  Linki 

L  p  14  4  difftrf  Di  Rnnoie^ 

Ke^irdi;^  Natural  Sprrrh  Tek-RuUr 

PXfjiAmaiafale  Vlv^n:^ 

Cannca  /  Disconneci  mutilple  Ports 

InlerH'i!  Rf-cf-iv^r  S<}urkh  prvcc^^inf* 


Wjim  ier^lciiif 

IniciT^rated:  AntnpstcN 
Cjipand  at  ainr  time 
Profpraniniat^k  SthrdulirT 
^-ICN  lo  -(^MrSappU 
Stftndant  5J.5'  Rack  MounI 
Card-T'age  (te:^ij^ 


Palumar  Telec<im,  Intv 

mEaieiprfscSL  Suite  li  *  llAfondido,  Ca- 92025  «  |619|744'7^«  «  FsK^fil^l  74^161(1 


NOW  YOU  CAN 
AFFORD  THE  BESTI 

Englno«r6d  for  the  Ham,  the  finest  In  Crank-Up. 
Free-Stand Ing  or  Guvedf  Towers  Is  from  TrI-Ex.  For 
over  30  years 'the  INDUSTRY  standard-backed  with 
Defense  and  Aerospace  technok>gy. 


MW  SERIES 

Self-suppoftirig  wtien 
attachea  at  first  section  - 
will  hold  normal  Tri-Band 
beam,  25'.  33',  50\  and 
65"  heights. 

W  SERIES 

Aerodynamic 

tower  designed 

to  hold  9  sq,  ft.  in 

a  50  MFN  wind  at  36'  and 

sr 

heights,  67  tower  rated 
torE  sq.  ft. 


LM  SERIES 

'W  brace  motorized 
tower.  HoWs  large 
antenna  loads  Models  at 
3r,  54;  and  70"  heighte. 

TM  SERIES 

Tubular  constniclion  for 
laraer  antenna  bads  at 
TO'.OO'and  100^  heights. 
Free  standing,  with 
inotorized  operation. 


TOWER  CORPORATION 


TO  ORDER  CALL 
800-326-2393 

TECH  SUPPORT 
209-651-7859 

FAX  '  209-651-S157 


7 182  Ri»mo» wn  Av«. 
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AMATEUR  TELEVISION 


GET  THE  ATV  BUG 


AteivIO  Watt 

Transcefver 

Only  $499 

Made  in  USA 
Value  +  QuaEity 
from  over  25y©ars 
in  ATV...W60RG 

Snow  free  line  of  sight  DX  is  90  miles  -  assuming 
1 4  dBd  antennas  at  both  ends,  1 0  Watts  in  this  one 
box  may  be  all  you  need  for  local  simplex  or  repeate  r 
ATV.  Use  any  home  TV  camera  or  camcorder  by 
plugging  the  composite  video  and  audio  Into  the  front 
phono  jacks.  Add  70cm  antenna,  coax,  13.8  Vdc  @ 
3  Amps,  TV  set  and  youVe  on  the  air  -  it's  that  easy! 

TC70-1 0  has  adjustable  >1 0  Watt  p.e.p.  with  one  xtal  on 
439.25,  434.0  or  426.25  MHz  &  properly  matches  RF 
Concepts  4-110  or  Mirage  D1010N-ATV  for  100  Watts. 
Hoi  GaAsfel  downconverier  varicap  tunes  whole  420-450 
MHz  band  to  your  TV  ch3.  7.5x7,5x2,7*  aluminum  box. 

Transmitters  sokj  only  to  licensed  amateurs,  for  tegaJ  purposes, 
verified  in  the  latest  Gallbook  or  send  copy  of  now  license. 

Call  or  write  now  for  our  complete  ATV  catalog 
including  downconverters,  transmitters,  linear  amps, 

and  antennas  for  the  400,  900  &  1 200  MHz  bands. 


Amateur  Software 

and  Hardware  for 

the  Commodore  User 


RRT-I 


ART-1 :  A  complete  mterfac©  system  for  send 
and  recefve  onCW.  HTTY  (QaudoE  A  ASCir)  and 

AMTOR,  tor  use  with  me  Gomrnodore  64/128 
computar.  Operating  program  oo  disk  irduded. 

Sted.oo 


AIR-1 :  A  complete  imerlace  system  tor  s^nd 
and  r^^veqnCW,  RTTY  ^Baudot  &ASCJI)  and 
AMTOR.  tor  use  with  Coftimodore  VIC-2Q 
Operatcng  jKogram  In  nOM . 

S99.95 


SWL:  A  receive  only  canrtdgo  *of  CW.  RTTY 
(Baudot  &  ASCU}  for  use  wnti  CommodcMe  64; 
t^  Operating  prograrri  in  ROM. 

$69.95 


(818)  447*4565  m-f  aam-S  SOpm  pit, 

P.C.  ELECTRONICS 

2522  Paxfton  Land  Arcadia  CA  91007 


Vi»a.  MC,  COD 

Tom  (W&ORG} 
Haryftnn  [WB&YSS} 


AIRDISK:  An  air- T  typ€  op- 
era Img  progrgmn  for  use  with 
your  knierfaoe  hardware  Both 
VlC-20  and  C&4n2S  programs 
ononedlsk,  $39,95 

AIR^ROM:  Cartndge  versitKi 
ot  A  {RDI SK  for  C^f  1 28  Oflly . 

$59.95 

MORSE 
COACH 


MORSE  COAOH:  A  compttte  idadwig 
ano.  letting  pfograin  iDr  learning  The  Morse 
cocte  in  A  caftriclge. 

fofca^orci^  $49.95 

VEC  SPECIAL  $39.95 


G  AND  G     ELECTRONICS 

DF  MARYLAND 


8524   DAKOTA  DRIVE,    GAITHERSBURG,  MD    20877 

(301)  258-7373 
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NTERPRISE 
lADIO 


Introducing  The  ERA  Microreader 


^ 


/  -.  Y    /—L  n  D I  I  /-  ATI  O  Kl  c  ^"'^'n  's  Most  Popular  Self  Contained 

LJ\\  /^  ir  r  LI^AI  lUIMd   namHar  /c  Wnw/   Auailahla  Htiro 


'A 


Z^ 


INC. 


Decoder  Is  Now  Available  Here 

In  The  USA! 


Price 

+  $5,00  s/h 


A 


The  ERA  Microreader  is  a  oompacl,  self  conlain&d  de- 
coder  that  works  without  computers*  programs  or  any 
special  interfaces.  Simply  patch  into  the  speaker  line  and 
turn  on.  There's  no  computer  hash  to  hide  the  weaker  signals,  and  what's  more,  the 
Mcreoreader  works  even  with  simple  homebrew  equipment  and  in  the  smallest  of  shacks. 

The  Microreader's  performance  stems  from  careful  fitter  design  and  a  fast  processor  that 
performs  digital  noise  blanking,  synchronous  sampling,  error  correction,  auto  Baud  trate 
etc.  For  CW  there's  even  a  real  time  text  editor  to  correct  mistakes  made  by  the  sender. 
The  Microreader  has  its  own  sixteen  character  scrolling  display,  bargraph  tuning  and  shift 
indicators,  decoded  messages  can  be  transferred  to  your  computer  or  serial  printer  via  the 
built-in  RS232  port. 

The  code  tutor  facility  in  the  Microreader  is  renowned  as  one  of  the  best  and  allows  t>oth 
send  and  receive  practice.  Full  conlrof  of  speed,  spacing  and  text  type  is  provided*  and  an 
auto  repeat  allows  you  to  check  the  results,  or.  just  plug  in  your  key  and  see  what  your 
sending  is  reaily  like! 


•  No  computer  or  other  equipment  needed 

•  Easy  to  use; works  even  with  simple  ngs. 

•  Decodes  hand  or  machine  CW  5-60  wpm, 

•  RTTY  45/50/75/100  Auto  Baud  170/425/ 
850  shifts 

•  AmtOf ,  FEC  (Sitor  B)  Navtex. 

•  Code  tutor  for  both  send  and  receive. 

•  RS232  serial  communications  port. 

TO  ORDER  CALL  TOLL  FREE 
1-800-925-4735 

For  Information  call  704-543-4766 

Enterprise  Radro  Applications  Inc 
PC  Box  3144 
Charlotte  NO  28210 
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New  products 

Compiled  by  Hope  Currier 


I  C  ENGrNEERING 

No  more  guessing  about  anienna 
performance  comparisons!  The  new 
*DIGI-FIELD'  Irom  )  C  Engineering  has 
an  eKtraordinary  frequency  response. 
DIGI- FIELD  can  be  used  as  a  snttfer  for 
eo-c^fcle  noise  sources^  as  well  as  an  in- 
tensity detector  Qt  microwave  oven  leak- 
age. 1 1  has  a  3-1/2-digit  LCD  display  with 
a  low  battery  ir»dicator  end  uses  a  stao- 
dard  9V  battery  (futyre  models  will  have 
a  backlighted  disptay).  its  ctear  vtsuaJ 
reading  lets  you  make  your  own  calS^ia- 
tion  for  radiation  gain  or  bss.  antenna 
paTlerns,  polanzalion,  etc.  It  is  designed 
to  be  used  with  its  own  telescopic  anten- 
na or  an  estterrrai  antenna  with  a  PL- 
259  connector 

DIGI-FIELD  ts  S79,95.  For  more  in- 
formal lon,  conlaci  i  C  Engtneering, 
16350  Ventura  BM..  Suite  125.  Encino 
CA  9J436:  (873)  34&t692,  (BOO)  343- 
5358,  Fax:  {8tS}  905-3374.  Or  circle 
Reader  Service  No-  203. 
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ATV  WORLD 


ATV  World  has  announced  a  new 
line  of  amateur  television  eqi^fmBPt  The 
flagship  of  their  new  oWert^  is  a  unique 
dual-receiver  ATV  transceiver  This  iffiil 
transmits  m  the  420  to  450  WH^  band, 
and  receives  in  the  1.2  GMz  and  420 
MHz  bands.  It  includes  four  clianne! 
transmit,  video  monitor  of  the  detected 
RF.  buiit-in  transmit/receive  change  Over 
relay,  a  duai-gate  GaAsFET  front  end 
in  the  420  to  450  MHz  downconverter. 
4.5  MHz  aud^o  subcarrier  on  trans- 
mit power  and  TX  mdicators.  and  dual 
camera  inputs.  A  spare  set  of  audio/ 
video  RCA-type  Jacks  are  provided  on 
the  rear  panel.  T?ie  cabinet  is  manufac- 


tured of  0,60'  heavy- gauge  aluminum, 
silk-screened  with  a  black  matle-finish 
cover;  Another  unique  feature  is  a 
choice  of  red  or  gmy  front  a^  rear  panel 
cotof# 

The  single-band  transceiver  can  be 
ordered  witJi  the  450  MHz  downconvert- 
er  or  with  the  1 .2  GHz  downoonverter  En- 
stalled.  The  single  band  unit  may  at  a  lat- 
er time  be  upgraded  to  a  dual- receive 
system  with  an  upgrade  kit.  Fof  prices 
and  more  information,  contact  ATV 
Worn.  3713  \N.  Charteston  Ave.,  Qen- 
dale  AZ  85308:  Tschnicai  Info:  (&>2} 

978^348,  0rtS6r$:  {800}  424-2688  Of 

dtcle  Reader  Service  No.  201, 


ENTERPRISE  RADIO  APPLICATIONS 


The  MK2  Microreader  from  Enterprise 
Radio  Applications  is  a  self-contained 
system  for  the  reception  and  display  of 
CW,  RTTV.  AMTOfl,  SITOR  and  NAV* 
TEX  on  the  HF  ba/wls.  VViHi  ttie  Microre- 
ader there  is  no  need  for  computers, 
tapes  or  speclat  leads  associated  with 
other  systems.  Just  plug  I  lie  Microreader 
into  the  headphone  or  speaker  socket  of 


your  receiving  equipment  and  you  are 
ready  to  go.  The  Microreader  was  de- 
signed primarily  to  receive  hand -set 
Morse;  its  ability  to  copy  poorly -sent 
Morse  tinder  noisy  band  conditions  is 
unique.  It  inoorporates  extensive  filtering, 
carefully  engineered  to  provide  the  right 
amount  of  processing  for  these  real -life 
conditions  Decoding  automated  signals 


SJJCh  as  RTTY  is  easy  in  comparison. 

The  fonward  error  correcting  inherent 
in  tt^  SITOB  and  NAVTEX  modes  gives 
exceltent  perfomiance,  even  under  poor 
band  conditkms.  Fully  automatic  detec- 
tk)n.  poiarity  sensing  and  ^oek^ln  makes 
operation  on  this  mode  Simple. 

The  MK2  Microreader  has  been  de- 
signed to  work  with  almost  any  receiver, 
and  also  has  an  RS232  outpul  port  thai 


ailows  decoded  text  to  be  sent  to  compat* 
ibie  printers,  terminals  or  computers. 
Plus,  it  has  a  built-in  Morse  tutor  For  the 
pni^  and  more  information,  contact  En- 
terprise Radio  Appticaiions.  Unit  5, 
Ciarenricm  Court,  Win  wick  Court,  Win- 
wick  Quay,  Warrington  WA2  dQP,  Eng- 
land; Tefephone:  (0925}  573118,  Fax: 
(0925)  23  J 57 J.  Or  circle  Reader  Sen^ice 
No.  202. 


▼   ELECTROMAGNETIC  FIELD  METER 

Reduce  exposure  to  potentially  harmful 
electro  magnetic  fieids.  AlphaLab's  handheld  TriFleld^ 
Ueter  measures  AC  electric  fields.  AC  magnetic  fields 
and  radio/microwave  power  density.  Find  ground  faults, 
AC  current  wires  or  measure  high-field  generators  with 
the  Magnetic  setting  (.2  -  100  milllgauss,  60  Hz);  identify 
poorly  grounded  or  shielded  equipment,  high  VDT  or 
fluorescent  light  fields^  distinguish  hot  vs.  ground  wires 
with  Electric  setting  (.5  -  100  kV/m,  60  Hz);  measure 
antenna  radiation  patterns,  lealry  microwave  ovens*  etc. 
on  RF/microwai^e  setting  {50  MHz  to  3  GHz^  .01  to  1 
mW/cm^). 

Electric  and  magnetic  settings  are  omnidirtcifonal, 
measuring  full  magnitude  of  fields  without  the  need  to 
reorlenl  XhQ  meter.  Price  of  $145  Includes  delivery  and 
one-year  warranty, 

AlphaLab,  1272  Alameda  Ave,  Salt  Lalce  City.  UT  84102 
Call  (801)  532^6604  for  speedier  service  or  free 
literature  on  electromagnetic  radiaiion  health  risks. 


Fast  &  Fun  G5RV  QuicKlts^ 


^ 


jTrfa/arf 


nirt 


FhI  ft  Etn  u  BmiU 

•  S«>  iftrMviiif  4f  ifinuf 

■  KiiL^NV}!  QiitiFttJC  uJr^ 

•  ^lUy  iaiililtil.  Vi%  mltS. 

TMm  All  BiBdi  iBf  i  WAHC; 


Wfi^2-S.  1^^  s,  UT  :vt<*>5 


1^ 


-  Ov4H»  5^4  as«v 

*  Frii  s«»  o»l^' 

net  e<f>lODir^l« 

;i  ft  4(:'-jot>itiAi# 

*  Qmtntr  Siif  CoW 


4^ 


f.*r*H 


i^^    I    l-8O0-92<t-7373 


CIRCLE  2M  ON  ftEJU3ER  5EAVIC£  CARD 


We  have  what  you're  looking  for 

BRIGHT  NEON  QSLs 


You 'fl  love  our  numbefs 

$36.95  per  1000 

plus  S3.95  shipping  U.S. 
Bhght  Negn  QSLs  that  jurnp  off  the  wall. 
Black  ink  on  65#  Postcard  StDcIc  with  six 
Neon  colors  to  choose  from:  Neon  Blue, 
Neon  Purple,  Neon  Lemon,  Neon  Orange, 
Neon  Red,  and  Neon  Pink  Printad  in  format 
shown f  state  outline  &  logo  included  at  no 
extra  charge,  (Please  indicate  if  you  wan! 
ARRL  logo  when  ordering).  Save  Ihe  hassle 
and  money,  order  these  QSLs  TODAYl 
Knowing  you'll  be  hard  pressed  to  beat  the 
pnce  while  creating  such  STAND  OUT 
quality. 


rtht4AfH^H*f^ 


«N9pKK 


tmt.D 


Seryd  your  check  or  money  order  along  with 
(Printed  or  Typed)  Name,  Address,  (including 
County).  Call  Letters  and    Color  ot  Stock  to: 

BSaw  Printing 

803  N-  Front  Street 

Md-lenry.  IL  60060 

Custom  job  or  Different  stock.  No  Protstem, 
Call:  (815)  385-6005 


KoGOlD  for  Kantmnks  w/VS  rom 
PkGOlD  for  AEA  PK'88,23Z2232 

Invest  in  the  GOLD  standard  hodoy! 
Easy  operofion  wftfi  incredible  power! 

•  Conferencing  *  Bockg round  File  Transfers 

•  Robot  CQs  ■  Logging  *  Macro  Files 

•  Aytomatlc  QTH/QSL  Exchonge 

•  Advanced  Text  Hondling 

*  95  page  Monwal 

•  Extensive  Help  System 

•  Qukk  ReferetKe  GukJe 

•  Nothing  Else  Comes  Cbse 
•  Ot^  S  79,95  phii  S5  s/h 


InferF/ejc  p  Sy stents 

6418 
boguno  Nigud 
CA  92007 


_£^j! 


A/losteiCoid 

jQt  wots  dz ' '  . 


Phone  714  496-6639 
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PRO*AM/VALOR 

PRO* AM,  a  division  of  Valor  Enter- 
prises, has  announced  Ihe  new  0270 
du plexor  for  2  meters  and  70cm.  This 
versatile  Item  is  used  to  connect  a  mod- 
em VHF/UHF  dua[-band  antenna  with  a 


single  feedline  lo  separate 
2m  and  70cm  transceivers 
or  a  dual-band  transceiver 
without  a  built-in  duplexer  ft 
can  aiso  be  used  in  reverse 
for  connecting  separate  an- 
tennas to  a  2m/70cm  dual- 
band  transceiver  with  only 
one  J^F  output  socket.  The 
D270  is  perfect  for  cross- 
band  repeaters  and/or 
f emote  base  links,  or  it  can 
be  combined  with  a  single 
2m/70cm  antenna  to  pro- 
duce a  duai-band  mobile 
setup.  It  can  also  be  used 
in  Ihe  home  station  to  con- 
nect separate  2m/70cm 
antennas  to  a  dual-band 
transceiver  or  to  connect 
a  dual-band  antenna  to 
monoband  2m/70cm  trans- 
ceivers. 

The  suggested  retail 
price  for  the  D270  Is 
$45.90,  and  it  comes  with  a 
one-year  warranty.  For 
more  fnformation.  contact  PRO  AM  (a 
division  of  Valor  Entefprises),  W5  West 
Hamiiion  St.,  West  Mflton  OH  45383; 
(513)  B9S-4194,  (800)  543-2197,  Fax: 
(513)  693-7273.  Or  circle  Reader  Ser- 
vice No,  205. 
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The  DSP-1232  multlmode  data 
controller  featuring  digital  signal  pro- 
cessing is  now  available  from  AEA.  A 
single-port  version  of  the  the  DSP- 
2232,  this  controller  features  packet, 
AMTOB,  Baudot,  ASCII,  Morse  code, 
NAVTEX.  WEFAX  and  more.  It  has  all 
satellite  digital  modes.  9600  bps 
K9NG/G3RUH,  2400  bps,  automatic 
Identtflcation  of  most  types  of  digital 
signals,  software  DSP  modems  (future 
upgrades  will  be  instalfed  on  EPROM 
chips)  and  software-switchable  port 
selection.  New  modems  can  be  up- 


loaded into  RAM  trom  disk  or  tele- 
phone BBS.  It  also  offers  a  complete 
18K  byte  personal  mailbox.  This  new 
controller  eliminates  the  need  for  ex- 
ternal modems  for  satellite  work  or 
high  speed  data. 

The  suggested  list  price  Is  $799. 
For  a  product  data  sheet  and  a  list  of 
authorized  dealers,  contact  Advanced 
Electronic  AppHcations,  fnc,  P.O.  Box 
C2160,  2006  196m  SL  SW,  Lynwood 
WA  98036;  (206)  774-5554,  (800) 
432-3873.  Or  circle  Reader  Service 
No.  204- 


NOVATECH  [NSTRUMENTS 


Novatech  Instruments  is  now  offer- 
ing the  DDS-3,  a  direct  digital  synthe- 
sizer kit  that  can  be  used  to  output  sig- 
nals up  to  12  MHz  with  excellent  spec- 
tral purity.  The  ODS-3  can  be  pro- 
grammed to  output  sine  and 
TTL/CMOS  signals  from  2  Hz  to  12 
MHz  in  2  Hz  steps.  The  output  l/equen- 


cy  is  determined  by  setting  a  23-bit  bi- 
nary word  using  either  a  DIP  switch  or  a 
parallel  ribbon  cable  input.  The  output 
amplitude  is  1-4  Vpp  into  an  open  cir- 
cuit. The  user  can  obtain  fast  switching 
of  the  output  frequencies  since  the  tran- 
sition time  for  changing  frequencies  is 
les$  than  250  ns.  Spectral  purity  is  bel- 


ter than  -90  dBc  phase 
noise  at  1  kHz  offset,  -45 
dBc  spurious  and  -40 
dBc  harmonic.  Stability 
is  better  than  TO  ppm. 

The  DDS-3  is  priced 
at  $119.95  plus  $5  S&  H 
(WA  residents  add  8.27a 
sales  tax).  For  nrFOre  in- 
formation, contact  A/0- 
vateah  instruments,  Inc., 
1530  EasVak^  Ave.  E., 

Suite  303,  Seattle  WA 

98102;  (206)  328-6902. 
Or  circle  Reader  Service 
No.  20a 
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here's  the  Beam? 

Unobrruiive  DX  G^in  .Aatennai  for  Wl  ihni  10 
•  Easily  hidd*ci  *  fn stall  Fast  *  Fi?£ed  or  Portable  ' 

Tlier*'*  a  20  cn*fer  ^nTcitna  wuh  teal  OX  Punch 
hidden  i a  tbis  picTur*. 'V'&iacjffl''[  se*  it.  and  yi^uT 
nfi^ii^(iiK  lian'r^irb^i.  Eut  ic  w&rki  DX  h^t^ti'-C't 
anyway,   HO'W  atiOLiI  i  Jc-w  prcvfJE*  SfO  40-3<)  iri- 
tsanJw?  Or  a  2  ticmtnT  tniMiL^banJ^M  fn%r  rhe  srtic',^ 
Alt  ^asiijf  fJE  iJit  fK^cktth-.iiit-Pri^'iJ  S29  to.  S^- 

\*if>rk  DX  Vi^JthchuL  Exiling  ih«  n^ighbar^ 

iq^JT    laf^pactsj  AjitefirjiisWest 

K^K  5O06^R.  ^^ov.^  L  T  ^6C5     (HOJ )    373-8425 
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CALL 


It^'KI 
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800942-8873 

For  Your  Best  Price 


CmCLE  132  ON  READER  SERVJCE  CABO 


Micro  Video  Camera 


Sma«sizel"x2"x3^' 

Light  Weight  <  4oz.  Low 

Power  7  -  15  volts,  @ 

85tna.    Low  Light  @  2 

Ltix.  Camera  comes  com- 

pkt  in  metal  case  with 

RCA  plug  for  video  out 

and  two  pjgtaled  power 

wires.   Camera  is  presentij  in  use  In  R/C 

airplanes,  helicopters^  cars,  tanks  and 

robots.     Camera  output  Is.  standard 

ISriSC  at  Iv  p-p,  240  line  resoliitlon  with 

electronic  iris,   FuU  stoeic  on  hand. 

Satisfaction  Guaranteed! 

Factory  New,  only  $  229.95  4  $6 
s/H  For  product  infonnatioD  and 
ordering.  Call  1  (800)473-0538 

MICRO  VIDEO  PRODUCTS 

1334  So.  Shawnee  Dr.  Santa  Ana^ 
California,  zip  92704     FAX  (714)  545-8041 


Authorized  dealer  for  I  com,  Kenwood,  Yaesu, 
ASTRON,  Belden,  Bencher,  AEA,  Cushcraft,  MFJ,  RF 
Concepts,  Hustler,  Kantronics,  Wilson,  Diamond, 
Ham-10,  Larsen,  Wm.  M.  Nye,  B&W,  ARRL,  Ameritron, 

Epson,  Parr  Corner,  DTK 


1057  East  2100  South,  Salt  Uke  City,  UT  84106 

801-467-8873 
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Number  19  on  your  Feedback  card 


Amateur  Radio  Via  Satellites 


Andy  MscAHister  WA5ZiB 
14714  Knightsway  Drive 
Houston,  TX  77083 

The  AMSAT  Annual  Meeting 

The  1992  AMSAT  Annual  Meeting 
and  Space  Symposium  was  held  Oc- 
tober 9-11  at  Intelsat  Headquarters  in 
Washington,  DC.  Hundreds  of  satellite 
enthusiasts  from  around  the  world  lis- 
tened lo  the  presentation  of  over  two 
do^en  papers,  examined  satellite 
models  on  display,  watched  as  exotic 
devices  were  demonstrated  and  made 
con  lads  from  a  comptetely  operational 
satellite  station.  For  ail  partlcipanls,  il 
was  a  great  weekend. 

Friday 

The  AMSAT  activities  In  Washing- 
ton began  at  high  noon  Friday.  Octo- 
ber 9th.  Two  concurrent  seminar  ses- 
sions were  held  that  afternoon.  One 
was  the  AMSAT  and  ARRL  Education 
Workshop,  Several  topics  were  cov- 
ered, ali  with  the  common  theme  of 
satellites  in  education. 

The  paraile!  program  started  with  a 
presantation  by  Doug  Loughmiller 
K05I  and  Mr.  Kim  of  the  Korean  Ad- 
vanced Institute  of  Technology  on  the 
progress  of  KITS  AT- A,  now  known  as 
Kitsat-OSCAR-23.  Bob  Bruninga 
WB4APR  discussed  packet  radio  ex- 
periments via  satellite  and  HP  at  the 
U.S.  Naval  Academy,  He  presented 
details  on  a  location  system  using  a 
GPS  (Global  Posftionlng  System) 
satellite  receiver  coupled  with  a  lap- 
lop,  AX.25  TNC  (Terminal  Node  Con- 
troller) and  radio.  These  systems  de- 
lemnine  the  position  and  course  of  a 
vehicle  and  broadcast  the  data  using 
automatic  "BTEXT'  packet  transmis- 
sions, A  suitably  equipped  base  sta- 
tion receives  the  transmissions  and 
updates  its  database.  Bob  displayed  a 
basic  receive  station  at  the  sympo- 
sium. 

AMSAT  Director  Tom  Ciark  W3IW[ 
provided  explanations  of  the  recent 
changes  to  AM  SAT's  internal  commu- 
nications system  on  the  internet.  A 
computer  system  In  Southern  Califor- 
nia is  responsible  for  processing  and 
distributing  AMSAT  bulletins  lo  packet 
networks,  other  Internet  addresses 
and  CompuServe,  Recent  upgrades 
(or  more  efficient  operation  were  out- 
lined along  with  proposals  for  future 
enhancements. 

Kent  Darzi  KD4MKD  and  Dennis 
Wingo  KD4ETA  updated  the  audience 
on  the  status  of  SEDSAT-1.  This  is  a 
microsat-ciass  sal  el  lite  that  will  be  fly- 
ing as  a  secondary  payload  as  part  of 
NASA's  Small  Expendable  Deployer 
System  (SEDS).  SEDSAT  1  wilt  be 
placed  in  a  circular  orbit  with  a  mean 
altitude  of  730  km  at  39  degrees  incli- 
nation. Several  amateur  radio  systems 
[or  analog  and  digital  communications 


wlK  be  included  with  an  array  of  scien- 
llfic  experiments  to  study  orbital  me- 
chanics^  the  dynamics  of  tethered 
satellites  and  remote  sensing. 

AMSAT  Director  Joe  Kasser 
W3/G3ZCZ  provided  an  update  on  the 
French  ARSENE  project  with  informa- 
tion from  Bemard  Pidoux  F6BVR  The 
ABSENE  satellite  will  carry  a  Mode  S 
(70  cm  up  and  13  cm  down)  analog 
(voice)  transponder  and  a  mode  B  (70 
cm  up  and  2  meters  down)  AX.25  BBS 
running  1200  BPS  AFSK.  No  special 
modems  will  be  required  to  work  the 
satellite's  BBS,  just  a  standard  TNC. 
The  satellite  will  have  a  slightly  ellipth 
cai  orbit  around  the  equator  with  an  al- 
titude ranging  between  20,000  and 
36,000  km.  Each  orbit  will  take  16 
hours. 

Other  Friday  talks  included  a  satel- 
lite gateway  discussion  by  John  Han- 
son WA0PrV.  efforts  on  the  AMSAT 
deep  space  exploration  antenna  pro- 
ject in  Colorado  by  Jim  While  WD0E 
and  a  discussion  of  recent  balloon  ex- 
penments  by  our  own  73  editor  Bill 
Brown  WB8ELK. 

Saturday 

Saturday  morning  started  with  a 
welcoming  from  AMSAT  Director  and 
President  Bill  Tynan  W3X0.  He  was 
followed  by  Jim  White  WD0E  and  his 
description  of  microsat  engineering 
test  results.  Bob  Diersing  N5AHD  con- 
tinued with  information  on  inicrosat 
dowrrlink  error  rates  and  file  server  op- 
eration. Before  the  day's  first  break, 
AMSAT-UK  Secretary  Ron  Broadbent 
G3AAJ  discussed  the  European  per- 
spective on  woridwide  amateur  radio 
satellite  efforts.  The  remainder  of  Ihe 
morning  sessions  and  some  of  those 
in  the  early  afternoon  were  dedicated 
to  the  Phase  3  D  program.  AMSAT  Di- 
rector Dick  Daniels  W4PUJ  moderated 
the  pre-lunch  talks  while  providing  his 
own  input  on  the  system  overview. 
Phase  3  D  is  an  extremely  ambitious 
international  project  lo  provide  a  satel- 
lite covering  ham  bands  from  10  me- 
ters to  10  GHz.  Signal  levels  from  the 
spacecraft  are  planned  for  levels  10 
times  stronger  than  AMSAT-OSCAR- 
13.  Receive  capabilities  are  similar. 

Dick  Jansson  WD4FAB  provided 
details  of  the  spacecraft  structure  and 
antenna  efforts.  Jack  Colson  W3TIV1Z 
described  further  endeavors  with  an- 
tenna  designs^  including  patch  anten- 
nas, short  helix  arrays  and  ""backfire™ 
systems.  When  complete,  Phase  3  D 
wiii  bristle  with  antennas. 

Bob  Twiggs  of  Weber  State  Univer- 
sity presented  data  on  the  student 
construction  of  the  spaceframe.  The 
structure  will  weigh  nearly  1100 
pounds  and  have  a  solar  panel  and 
main  body  span  of  over  23  feel. 

Tom  Clark  completed  the  Phase  3 
D  sessions  by  reporting  on  the  results 


Photo  A.  Int&lsst  HeadQuarters  In  Washingloa  DC  was  the  site  of  ttie  AMSAT-NA 
1992  Sp3ce  Symposium  and  Genera f  Meeting. 


Ptioto  B.  JhB  tnt&lsat  contra!  room  for  satetfite  control  operations  was  pari  of  a 
tour  offered  during  ttte  symposium. 


Photo  C.  A  Mode  S  receive  system,  a  microsat  engineering  model,  a  Phase  3 
spaceframe  and  a  Phase  3  D  scale  model  shared  display  space  at  the  sympo- 
sium. 


of  his  GPS  receiver  experiments.  In 
addition  to  accurately  determining  lo- 
cation, the  GPS  units  can  be  used  to 
establish  spacecraft  orientation  and 
locking  onboard  frequency  standards. 

David  Liberman  XE1TU  brought  the 
group  up-to-date  on  the  status  of  UN- 
AftyiSAT^I.  This  microsat,  built  al  the 
Autonomous  University  of  Mexico,  is 
scheduled  for  a  December  1992 
launch  on  a  converted  Russian  ICBM. 
in  addition  lo  a  1200  bps  slore-and -for- 
ward system  similar  to  current  mi- 
crosals,  this  unit  carries  a  40  MHz  me- 
teor radar.  The  satellite  uses  DSP 
techniques  to  analyze  echoes  from 
meteor  trails.  The  information  is  re- 


layed to  the  ground  using  AX, 25  pack- 
et telemetry  transmissions.  Dave  de- 
scribed the  effort  in  Mexico  to  finish  the 
satellite  and  complete  final  testing, 

Lou  McFadin  W5DID  and  Frank 
Bauer  KA3HD0  presented  information 
on  SAREX.  the  Shuttle  Amateur  Radio 
Experiment.  Recent  activities  have 
been  very  successful  and  as  many  as 
five  shuttle  Mights  may  carry  SAREX 
equipment  in  1993.  One  of  these  ama- 
teur radio  missions  is  scheduled  to 
have  Sergei  Krikalev  U5MIR  on  board. 

Other  Saturday  talks  included  an 
operations  report  from  AMSAT  Vice 
President  of  Operations  Keith  Pugh 
W5IU  and  a  description  of  the  AMSAT 
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Phoio  D.  Bob  Brunmga  WB4APR  (^emonstmiBd  ^is  system  fof 
dfO  and  auto-focafion  expenments. 


.  ^i-" 


packet  ra- 


*^^    Antenna  Layout 


Pnoto  E.    Dfck  Jansson  WD4FA8  graphicaify  expfained  fhe  proposed  antenna 
sysi^m  for  Phase  3  0. 


Photo  E  Previous  AMSAT  Vsae  President  of  Erygineering  Jan  King  W3GEY  v^as 
fBCognized  by  AMSAT  for  hr^  years  0/  service  since  the  creation  of  the  organiza^ 
lion  m  %969. 


Awards  Program  by  AMSAT  Director 
AjKjy  MacAHjster  WASZ18, 

The  day  finished  with  the  AMSAT 
Annual  Meeting,  a  buffet  dinner, 

I   awards  presentations,  prize  draw- 
ings and  an  inspirational  talk  Irom 

T  Astronaut  Ron  Parise  WA4SIR>  Ron 


took  time  out  from  a  Ctib  Scout  cimp- 
ing  trip  to  show  some  shuttle  video 
and  discuss  his  radio  activities  from 
space, 

Sunday 

Sunday  tiegan  with  a  begtnners'  fo- 


turn  hOs!ed  by  AMSAT  Vice  President 
of  Field  Operations  Mike  Gnsler 
N4IFD.  Stephen  Greene  KA1LM  fol- 
lowed with  Information  on  how  to  put 
together  an  effective  movable  antenna 
system  for  A-O-13.  He  made  his  point 
by  bringing  the  array  Into  the  Intelsat 
building  on  a  wheeled  cart.  Eric 
Rosenberg  WD3Q  provided  some  lips 
on  DX  via  sateilite.  Eric  has  t>een  bolh 
a  OXer  and  rare  DX  and  will  be  going 
overseas  again  soon  with  sateiJite- 
ready  radio  equipment.  Ed  Krome 
KA9LNV  was  the  last  speaker  of 
the  symposium.  He  described  his  fow- 
cost  Models  equipment  for  OSCAR 
13  operation.  I^^ode  S  uses  a  70  cm 
uplink  coupled  with  a  2.4  GHz  down- 
link. Although  this  combination  may 
seem  difficult  to  use.  Ed's  results  have 
been  eicceptional.  He  has  Iried  differ- 
ent antennas  for  his  escperiments  to  a 
downconverter  from  Down  £ast  Mi- 
crowave and  a  2  meter  multimode  re- 
ceiver. 

A  tour  of  the  Goddard  Space  Flight 
Center  foi lowed  for  those  who  did  not 
wfsh  to  attend  the  Board  of  Directors' 
meeting.  Most  participants  took  off  tor 
home  iate  Sunday  while  those  attend- 
ing the  Board  meeting  went  to  the  AM- 
SAT offices  in  Sihrer  Spring,  Maryland 
on  Monday  for  continued  discuss  bns. 

Symposium  Committee  Chairmen 
Ken  Nichols  KD3VK  and  Steve  Todd 
K2fYQ  worked  with  AMSAT-NA  Secre- 
tary Martha  Saragovit^  and  the  rest  of 


Photo  G.  Astronaut  Ron  Pa  rise 
WA4SIR  was  the  guBSt  speaker  at  the 
AMSAT  Saturday  night  banquet. 

the  crew  to  do  a  fantastic  job  of 
preparing  and  running  the  weeherKi 
events.  Waft  Daniel  N3KVQ  kepi  all 
the  talks  on  schedule  and  nrrade  sure 
the  timetable  went  smoothly.  Next 
year's  symposium  will  either  be  hetd  in 
Texas  or  Fiorida. 

Copies  of  the  Proceedings  of  the 
AMSAT'NA  lOlh  Space  Symposium 
are  available  from  AMSAT  or  the 
ARRL  Tlie  book  is  8  Iffi'  by  11",  3CX) 
pages  long  and  softbound.  It's 
well  worth  the  cover  piice  of  St  2.00. 
AMSAT  can  be  contacted  at  1-213- 
589-G062  for  details  on  shipping 
charges. 


fronfi 
BARKER  &  WILLIAMSON 

BWD  1.8-30  ANTENNA 


Continuous  coverage 
from   1.8  '  30  MHz 

•  S.W.R.  ^  less  than  2:1  fronrt  2-28  MHz  imay  be 
slightly  htgher  Maw  2  ^nd  above  28  MHz 
depending  upon  mstallationK 

•  Camplerely  assembled.  Bafun  terminated  with 

SO- 2 39  connector.  'N'  type  supplied  on  speciaf  order. 

•  Power:  1  KW  ^  2  KW  PEP  ICAS 
Higher  power  modi^ls  available 

•  SO  Ohm  Input  ^^^^^^  ,^  y^^ 
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10  CartalSlr«€t,  Bristol.  PA  19Q07 
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Homing  in 


NUmbef  20  on  your  Feedback  card 


Job  MoeH  RE„  K0OV 
P.O.  Box  2508 
Fuiienon  CA  92633 

Crowning  the  Champs 

Baseball  has  the  World  Series 
FoolDaJi  has  the  Super  Bowl,  Most 
sports  have  a  national  charnpionship 
10  determine  which  team  is  the  best  of 
the  best,  tn  ham  radio.  Field  Day  is  the 
biggest  annuaE  club  OSO  competition. 
But  hidden  Iransmftter  hunters  (called 
loxhunters  or  T-hunlersJ  hold  Iheir  mo- 
bile radio  direction  firming  (RDF)  con* 
tests  only  on  a  local  tasis. 

Is  it  time  to  start  thinking  about  re- 
gional loxhunting  tourr^mants,  or  per* 
haps  national  championship  matches? 

I  think  plenty  of  RDFers  wouid  be 
interested.  Southern  California  hunters 
claim  thai  there  are  r\Q  tougher  hunts, 
and  ro  better  T-hunterSt  anywhere  in 
the  world.  (No  one  ever  called  them 
humble.)  rm  sure  tttat  Iheir  counter- 
parts in  other  parts  ol  the  country  feeJ 
they  are  just  as  good. 


Radio  Direction  Ftnding 


ceptable  to  RDFers  in  those  three 
places  and  everywhere  else  in  the 
USA? 

How  do  we  satisfy  both  the  low- 
mi)eage^wins  and  Ftrsl4inder-wins 
camps  at  the  championships?  Musi 
we  have  separate  categories?  A  com- 
bination of  time  and  mileage  Is  proba- 
bly unacceptable  to  both.  Let's  hear 
your  thoughts. 

Hunting  for  Dollars 

ARRL  conventions  host  the  only 
area-wide  T-hunt  compel  it  Jons  in  the 
USA  right  now.  A  woMdclass  mobile 
hunt  has  been  a  feature  of  every 
Southwestern  Division  convention  tor 
many  years,  complete  with  prizes  for 
the  winners.  Hams  from  all  over 
Southern  California  and  Arizona  are 
invited. 

When  the  ARRL  National  Conven- 
tion  came  io  Los  Angeles  I  his  year* 
the  Fullerton  Radio  CJub  (FRC)  was 
selected  to  put  on  the  convention 
hunt.  The  convention  committee  told 


**!s  it  time  to  start  thinking  about  regional 
foxhunting  tournaments^  or  perhaps 
national  championship  matches?" 


Hams  In  Great  Britain  test  Iheir  rrx)- 
bie  fok hunting  abilities  wit^t  a  tourr^- 
ment  each  year.  There  are  qualifying 
rounds  in  various  cifieSp  followed  by 
the  National  Final  Championship  in 
September. 

Countrywide  championships  are 
practical  in  Britain  because  the  nation 
IS  small  and  a  standardized  set  of 
rules  has  been  developed  over  the 
years  In  the  USA,  it's  completely  dif- 
ferent. Our  country  is  so  big  and  its 
geography  is  so  diverse  that  regional 
hunting  practices  vary  widely. 

For  example,  most  Los  Angeles 
area  hunt  boundaries  are  large  and  in- 
clude both  urban  and  high  mountain 
terrain.  The  6's  love  weak  foK  signals. 
They  donl  mind  installing  long  beams 
or  quads  on  their  vehicles  and  usjog 
low-noise  preamps.  Lengthy  ali-day 
and  3li-n*ght  hunts  are  well  attended. 
Lowest  odometer  miieage  determines 
the  winner 

A  few  hundred  miles  away  In 
Phoenix,  T-hunters  want  the  game  to 
go  much  faster.  They  favor  Doppler 
type  RDF  sets,  which  require  much 
higher  signal  levels  from  the  fox.  The 
first  team  Io  find  the  T  wins. 

There  are  no  mountains  to  bounce 
VHF  signals  in  Nebraska,  so  hiders 
there  add  difficulty  to  the  hunt  by  mak- 
ing short  transmissions,  with  long  peri- 
ods of  no  signal  in  between.  And  so  it 

goes. 

How  shall  we  devetop  a  set  of  rules 
for  championship  hunts  that  are  ac^ 


FRC  to  irrvife  evefyone  and  pull  out  att 
the  stops.  The  hunt  had  to  be  chal* 
lenging,  but  fun. 

FRC  designed  the  hunt  to  test  the 
abilities  of  2  meter  DFers  both  in  and 
out  of  their  cars.  The  hunt  committee 
settled  on  a  three -segment  contest, 
with  prizes  for  first,  second,  and  third 
in  the  ovemfi  scoring,  plus  a  prize  tor 
the  winner  of  BBCh  segment. 

The  first  requirerrtent  for  the  22  par- 
ticipating teams  was  Io  Cind  a  slatton 
that  was  13  miles  south  of  the  conven- 
tion hotel  in  a  pari^.  Transmitter  power 
changed  every  second,  varying  from 
15  watts  to  a  few  milliwatts.  Hunters 
with  beams  and  S-meters  had  to  keep 
one  hand  on  the  mast  and  the  other 
on  the  attenuator  switches. 

Segment  number  two  was  an  on- 
fool  "sniffer"  hurrt  in  the  same  park, 
with  some  unustiai  twists.  Contestants 
were  told  that  their  potrrt  score  would 
equal  the  number  of  minutes  it  took 
the  team  to  identify  the  numbered  tag 
on  the  tot,  and  that  the  team  with  the 
shortest  time  would  win  the  hunL 

They  were  warned  that  there  would 
be  decoy  transmitters  and  antenr\as 
neart)y.  Every  time  a  team  member  re* 
ported  a  wrong  l3g  number,  \he  team 
would  be  given  a  10-poml  penalty. 
This  forced  the  hunters  Io  carefully 
use  their  equipment  as  well  as  their 
eyes. 

Their  RDF  sets  showed  lots  of  RF 
earning  from  a  kiddie  play  fort  in  the 
pari(  (Photo  A),  in  addition  to  the  real 


Photo  A.  {ten  to  nght)  Course  Marsnaif  Gary  Hofoutfek  WB6GCT  watches  as 
Deryf  Crawford  N6^N.  Tont  Mirabeiia  KD6AAN  and  Toms  father.  Km  KM6YH, 
swarm  around  a  kiddm  forf  in  the  park.  They  know  they're  dose  to  the  secorvi  hki- 
den  tmnsminerat  the  t992  ARRL  National  Convention  T-hunt. 


Photo  B.  Whai  strange  indications^  Erie  Nansen  N6YKE  (foreground)  and  Richard 
Heryford  WD6ESZ  are  momerttaniy  mystlfmd  by  the  real  and  decoy  Signals.  The 
hidden  T  is  in  the  center  of  the  picture,  conceated  under  the  tmse  of  the  ramp.  You 
can  7  sm  the  tag.  because  it's  in  the  shadow. 


20  miiitwatl  T,  there  were  two  half -watt 
decoys,  plus  an  audio  decoy  and  a 
non-transmitting  mag-moyni.  Selective 
switched- antenna  RDF  sets  worked 
best,  but  gave  confusing  indications  at 
times  (Photo  B).  The  mag-mount 
(Photo  C)  was  incorrectly  guessed 
many  times,  resulting  In  lots  of  per^al- 
ties  and  much  arnning  back  and  forth 
Io  Ihe  check-in  station. 

Most  teams  eventually  found  the 
real  bunny  under  tfie  ramp  to  the  kid- 
die tort-  Only  its  tag  was  visible  {Photo 
D).  Bui  no  one  identified  the  antenna. 
Some  thought  the  T  was  connected  to 
a  dummy  load-  Aclually,  the  antenna 
temninal  was  wired  to  the  entire  chain* 
link  handrail  on  one  side  (Photo  E). 


The  end  of  the  chain  was  only  a  few 
inches  from  the  decoy  mag-mounL 

Clarke  Harris  WB6ADC  was  cap- 
tain of  the  team  that  won  this  part  of 
the  hunt.  His  sniffing  crew  (Gary  Crist 
KI6FG,  Ken  Stroud  AB4RQ,  and 
Gary's  sons  Mike  KC60CR  and  Brian) 
ferreted  out  the  right  signal  source  in  a 
litlte  over  10  minutes,  with  no  per\al- 
lies.  That  was  so  good  that  the 
WB6ADC  team  ended  up  taking  first 
place  overall,  even  though  ihey  were 
not  winners  in  the  other  two  hunt  seg- 
ments. Other  scores  on  the  sniffer 
hunt  ranged  from  17  to  96  poJnts. 

Frcm  the  high  elevation  of  the  parte, 
most  teams  could  hear  transmitter  #3. 
whk;h  was  44  mites  away  In  the  Ange- 
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1^  National  Forest,  running  five  watts. 
The  beam  was  pointed  at  a  nea rt)y 
nKHjntasn,  in  hopes  of  giving  mislead- 
ing t>eanngs* 

No  Wimps  Allowed 

From  an  international  standpoint, 
our  mobile  T-tiunls  are  Xf\e  exception, 
not  the  rule.  Only  m  Britain.  Japan, 
and  North  America  will  you  find  reg- 
ular opportunities  to  hunt  in  your  car. 
Everywhere  else,  it's  ail  done  on  foot 
and  the  participants  consider  them- 
selves 10  be  amateur  athletes.  There 
are  no  big-doliar  prizes  to  be  won, 
but  plenty  of  fame,  gloryp  and  nice 
medals. 

This  form  of  radiosport  is  most  pop- 
ular in  eastern  European  countries, 
wnere  it  is  a  part  of  physical  ^ucation 
in  the  schools.  Its  also  active  and  well 
organized  tn  Scandinavian  countries* 
and  in  Japan  and  China.  Naifonai  on- 
loot  foxhunt  championships  take  place 
annually.  The  International  Amateur 
Radio  Union  Region  1  Championshfps 
provide  imer-counlry  competitions  ev* 
erjf  two  years. 

Stateside  hams  got  irvoived  in  Eu- 
ropean/Asian style  foxhunting  for  the 
first  time  In  1989.  when  the  first 
Friendship  Radiosport  Games  (FRG- 
BB)  were  held  in  Khabarovsk,  a  city  in 
Asiatic  Russia-  Five  hams  from  Port- 
larxj.  Oregon,  traveled  to  Khabarov^ 
for  a  ioxhunt.  a  CW  contest,  and  an 
Hf  QSO  cont&st. 

The  Games  grew  out  of  a  Sister 
Cities  International  exchange  pro- 
gram. The  hams  of  both  countries  had 
so  much  Fun  that  they  formed  the 
Friendship  Amateur  Radio  Society 
(FARS),  One  goal  of  FARS  was  to  put 
on  the  Games  every  two  years, 

Portland  hams  reciprocated  by 
holding  FRG^91  in  their  city.  (See 
"Homing  In"  for  September  1991  and 
"Showdown  In  Portland"  in  the  Novem- 
ber 1991  Issue  of  73  Amateur  Radio 
Tofiay.)  This  was  the  first  jntemational- 
ly  sanctioned  foxhunt  compelrtion  on 
US  soil.  II  drew  entrants  from  ihe 
USA,  Japan^  and  Russia, 

As  good-byes  were  exchanged  \n 
Portland,  every  partidpant  was  eager 
to  begin  plannir^  the  ne^t!  FnendShip 
Games.  Where  shall  we  meet  In 
1993? 

Jus!  after  the  T991  Games.  Evgeny 
Stavicky  UW0CA,  Chainrfan  of  FARS- 
Khabarovsk,  sent  an  open  letter  to  the 
hams  of  Victoria,  British  Columbia,  an- 
other sister  City  of  Khabarovsk.  He 
told  them  ihal  they  had  much  to  gain 
by  becoming  involved  in  the  activities 
of  FARS. 

THe  hams  of  Victoria  jumped  at  the 
chance.  They  met  with  FARS-PortEar>d 
teaders  and  set  up  on-air  contacts  with 
^  Russians.  When  UWOCA  came  to 
Oj'egon  for  a  convention  in  June  of 
this  year,  the  planning  for  FRG-93  be- 
gan in  earnest. 

Periy  Creighton  VE7WWP  picks  up 
the  story:  "After  meeting  the  Russians 
in  Seaside,  we  brought  UWOCA  and 
two  others  to  Victoria  and  spent  three 
days  with  them.  We  agreed  that  we 
would  host  the  1993  games  up  heren 


and  extended  an  Invitation  to  1 4  of  the 
Khabarovsk  hams  lo  come  over. 

'While  Ihe  Russians  were  in  VScto- 
ria.  we  were  very  fortunate  to  get  them 
involved  with  Camosun  CoUege.  The 
college  agreed  to  co-sponsor  the 
Games  and  provide  logisticai  support  • 
FARS-Victofia  was  formed,  with  Martin 
Dunsmuir  VE7BDF  as  president,  Mar- 
tin is  the  electronics  instructor  at 
Camosun  College. 

The  Games  are  now  scheduled  iox 
June  24  to  27,  1993,  which  happens 
to  coincide  with  Field  Day  week- 
end. FARS-Vlctoria  Vice  President 
VE7WWP  says,  "^uf  intent  is  lo  njn  a 
special  events  station,  a  Reld  Day  sta- 
tion, and  it>e  Games  all  at  the  same 
time.  We  want  to  have  a  hamfest  with 
a  flea  nrkarkei  and  commeraal  exhibits , 
too* 

When  t  asked  if  Field  Day  activities 
would  detract  from  the  Games,  Penry 
told  me.  "Field  Day  is  not  that  big  a 
thing  in  this  part  of  the  worid.  We  have 
a  thousand  hams  in  the  greater  Victo- 
ria area,  but  we  have  been  able  to 
round  up  maybe  25  people  at  best  for 
Field  Day  in  the  past, 

''If  all  other  things  could  wori<  out," 
he  added,  "we  would  throw  it  a  week 
later,  which  would  be  over  the  July  1st 
Cariada  Day  weekend.  But  intemally 
we  have  a  lot  ol  problems  with  avail- 
ability of  people  who  can  do  the  van- 
ous  ihings  that  we  need  to  have  done 
al  that  time.' 

Besides  participants  from  ttie  USA, 
Canada,  and  Russia,  hams  from 
around  the  world  are  invited  to  take 
part  in  the  Games.  Japanese  foK- 
hunters  scored  well  at  FRG-St,  and 
will  be  invited  back.  VE7WWP  says, 
"The  more  the  merrier  The  col  lege 
wants  us  to  bring  people  in  from 
around  the  world.  The  Russians  will 
be  transported  and  housed  by  local 
hams.  We  will  do  our  best  to  arrange 
billeting  for  others,  depending  on  the 
response  we  get." 

Start  Planning  Now 

So  here  is  your  cliance  to  partici- 
pate in  an  international  foxhunt  com- 
petition. Many  of  the  Russians  will  be 
bnoging  their  femrlies,  so  ba  sure  to 
include  yours.  You  won't  ne©d  over- 
seas p^ne  tickets,  because  Victoda  ts 
onfy  75  miles  by  ferry  t>oat  from  Seat- 
tle. 

It's  a  beaulEful  British  olty  where 
you  can  find  both  cricket  matches  and 
totem  poles.  Plan  some  erfra  time  for 
Victoria's  traditional  high  tea  at  the 
Empress  Hotel  and  a  visit  to  Bute  hart 
Gardens.  Find  out  what  a  "rockery*  is. 

For  more  Infonnaiion,  or  to  register 
for  FRG-93,  write  to  FARS- Victoria, 
c/o  Camosun  CoiJege,  Box  128,  3100 
Foyl  Bay  Road,  Victoria,  British 
Columbia  V8P  5J2.  Remember  that 
the  letter  rate  for  mail  from  the  US  to 
Canada  is  40  cents  per  ounce. 

Membership  in  FAR S-Vi Gloria  is 
open  to  anyone,  ham  or  rron-ham.  So 
even  if  you  can't  participate  in  the 
Games,  you  can  join  this  non-prorfi  or- 
gani2ation  and  support  the  program. 
Write  for  a  membership  form. 


P/rato  C.  Many  nunsers,  including  Jerry  Hughes  KC6YMP.  were  certain  thai  mis 
tagged  hoiizontat  ntag-mount  antenna  beksrTged  to  the  hkiden  T  But  its  coax  was 
not  hooifed  up.  The  actual  emitter  was  the  chain,  just  irjches  away. 


Photo  D.  No,  iis  aoi  a  Difds  nest  in  itus  Hash  photo.  You  can  bafBiy  see  ihe  tag 
on  the  real  20  ffuHiwatt  hiddmi  tmrrsmrtler  conceaied  under  the  ran^. 


Photo  E.  Several  hunters  walked  right  over  this  antenna  connection.  A  corroded 
piece  of  wire  ties  the  transmitter  under  the  ramp  to  the  chain/BntennB,  Can  you 
see  it? 
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Nymbef  21  on  your  Feedback  card 


f^  nymbef  2T  on  your  Feedback  o 

Packet  &  computers 


JeffSfOmanNIEWO 
5937  Carvel  Avenue 
Indmrnpohs  IN  46220 

Good  News  About  the 
Internet 

My  request  for  help  In  locating  an 
lnterneHo-AX.25  gateway  certamly 
caused  some  activity,  1  received  sever- 
al Internet  mail  messages  with  mfor- 
mation  about  the  NQARY  gate- 
way/(P)  BBS  in  Sunnyvale,  California — 
and  It  is  gcxxj  news  indeed.  Those  of 
you  wfK)  are  looking  tor  a  way  to  get 
packet  messages  to  and  from  the  in- 
ternet wiH  find  whai  you  Reed,  plus  an 
unexpected  bonus. 

Bob  Afasmi!l\  N0ARY  wrote  the 
code  that  drives  the  BBS  and  gateway, 
which  ryns  on  a  Sun  SPARCstation 
under  UNIX.  He  says,  "II  started  out  to 
be  a  PBBS.  because  I  was  disappoint- 
ed with  the  network — rather  than  us- 
er— orientation  of  the  popular  PBBSs,  I 
tried  to  include  lots  of  user  friendly  fea- 
tures I  didn't  find  on  the  Other  sys- 
tems* Borrowing  from  his  UNIX  expe- 
rience. Bob  included  user  profites  in 
hli  code.  This  allows  eacti  user  to  cus- 
tomize the  way  the  BBS  behaves 
wtien  they  connect  Message  list  Ofder 


and  lines  per  screen  are  a  couple  of 
examples  of  user-settatsfe  parameters. 
But  h  grew  from  there.  Bob  added 
AX. 25  to  Internet  mail  fonwafding  ca- 
pabilities. That's  right,  registered  users 
can  use  N0ARY  as  tlieir  home  BBS, 
and  have  the  SPARCstation  forward 
packet  messages  they  receive  there  to 
any  valid  Inlemet  address,  even  Com- 
puServe. 

Pretty  impressive,  but  his  user  on- 
er>taiion  wouldn't  let  Bob  stop  there. 
The  Internet  marl  capability  was  fine, 
but  it  dido1  let  users  choose  reply'  to 
answer  packel-ohginated  messages 
they  had  received;  t  had  to  add  the 
gateway  in  the  other  direction,"  Bob 
told  me.  So  now  BBS  users  can  send 
and  receive  packet  messages  from 
their  Internet  mail  accounts.  Users  of 
CompuServe,  MCI  Mail,  or  another 
service  that  has  an  Internet  mail  con- 
nectlon  can  use  N0ARY  to  work  all  of 
their  packet  traffic,  without  ever  keying 
a  radio.  The  BBS  has  about  70O  users, 
and  a  large  portion  of  these  never  ac- 
tually conn  eel  to  it 

You  say  you  don't  have  an  Interne! 
mail  accourit,  and  you  don't  live  in 
Sunnyvale,  but  you  sure  like  the  sound 
of  the  N0ABY  machine?  Well,  don't 


worry.  Bob  hasn't  teft  you  out.  You  can 
reach  the  NOARY  BBS  by  feiephone 
modem.  In  ackjitk)n  to  the  two  TtstC  us- 
er ports,  NOARY  supports  a  dial-up 
connection  thai  betiaves  ejcactly  tike  a 
local  TNC  connect  You  can  reacti  itie 
BBS  at  (408)  749-1950,  When  yoy 
connect,  you'll  see  the  prompt: 
NOARY/BBS  (type  bbs)  login: 
Do  what  It  says:  Type  "bbs"  at  the 
prompt.  The  BBS  will  prompt  you  for 
your  call»  and  then  look  it  up  on  a  CD- 
ROM -based  CsllboQk  database  and 
prompt  for  contirmatton  of  the  informa- 
tion N0ARY  also  maintains  a  local 
copy  of  the  White  Pages  database, 
and  will  probably  know  your  current 
home  BBS.  Once  through  the  login 
process,  the  BBS  treats  you  just  like 
one  Of  the  "k>car  users  connected  by 
radio,  if  you  tiappen  to  be  line-of-sight 
to  Sunnyvale,  you  might  try  connecting 
on  one  of  the  two  TNC  user  ports^ — 
144.930  in  lUe  2  meter  band  and 
433,370  in  the  70  cm  band. 

Two  Types  of  Access 

NQARY  supports  two  types  of  user 
access,  tocal  users  are  those  who 
connect  directly,  whether  by  radio  or 
by  land  line.  The  use  profile  main- 
tained by  the  BBS  keeps  track  ol  Ihe 
user's  preferences,  rnciuding  several 
"macros*  that  can  be  used  to  automati- 
cally list  new  messages  when  connect- 
ing—or  almost  anything  eEse  that  can 
be  done  from  the  keytxjard.  The  sec- 
ond usef  type  te  "remote,'  users  who 


access  the  BBS  via  Internet  mail.  Re- 
mote users  can  send  and  receive  mes- 
sages from  their  Internet  mail  account, 
but  there  are  two  things  tfiat  must  be 
done  first:  registration  and  enabling 
email  fofwardtng. 

Reg istra lion  and  Enabling 

Registration  is  simple.  From  the 
host  you  want  to  use,  send  a  message 
to: 

ga  teway-request  @arasmlth.  com 

Tiie  text  of  the  message  needs  to 
Include: 

CALt:  (your  call ^ your  home  BBS) 

RRST  NAME:  (your  first  name) 

CWf  &  ST:  (your  City  Br}d  stale) 

ZIP:  iyour  zip) 

Note:  If  you  omit  a  speciHc  home 
BBS  on  the  call  line,  you  wiK  be  as- 
si^ed  N0ARY  as  a  home  BBS.  ff  you 
do  suppty  a  home  BBS.  make  sure 
people  wtio  want  to  send  you  mai  that 
ends  up  on  ttie  Internet  address  rt  to: 

your  caimNOARY 

(e.g.  :NlEWOaN0ARY) 

That's  all  there  is  to  it.  NQARY  then 
adds  the  information  from  the  mes- 
sage's "from"  field  and  the  call  In  the 
body  in  its  registered  user  Nst.  From 
then  on  the  BBS  will  use  that  call  when 
an  internet  message — bound  lor  pack- 
et^omes  from  that  host  and  user.  If 
the  host  and  user  are  not  registered, 
Ihe  message  is  "bounced^ — returning  it 
to  the  user  with  a  one -tine  message 
indicating  tt^t  registration  is  required. 

The  secorvd  step  is  to  enai^e  email 


HOLIDAY  GREETINGS 
FROM 

OUTBACKER 


'^^^SSn^^ 


it  takes  a  WHAMMIN^^ni  keeps  on  HAMMfN' 


in  North  America  contact: 

0UT8ACKER  ANTENNA  SALfS 

330  Cedar  GItfi  Gircft 

Criaeiafi£jDge.  TN  37413 

(G 1 5)  99^3390  laxph  one 


IWorUviile  tfinU± 

TERUH  AFRIALS 

Unil  22  YiiTipj  Way 

WiEleilOflWJLfit^MISTRALyi 

lcl.{Dl1i€t9457fi23e 

fai(Qlt)5194577737 


WEFAX  To  The  Max 


PC  GOES/WEFAX  3.0  $250 


PC  GOPS/Vi^  E  f  AX  3.Q  IS  a  professional  fax  reception  sys- 
tem for  the  IBM  PC.  It  incSudea  an  AM.-'FM  cfemodylstor, 
software,  casselle  lutoriai  and  325  page  manaul  Check 
this  partial  lisi  of  uur  advanced  features- 


Re^,  up  to  1  SeOHBOCi^^SS 

UnattefT:Cted  Operation 

Cobrization 

Zoom,  Pan  Roiatiori 

Contrast  Contfol 

Tumng  Osc»>ios€ope 

PhC3*0fTwtry ;  Hisiograms 


APT  Lat/Lon  Gruds 
Ortittal  Predption 
Ffame  Looping 
PCX  &GIF  Eitpon 
Gfsysca^  Printing 
Inftrared  And^$rs 
Vanabtc lOCi;  LPfM 


CIRCLE  262  ON  READER  SERVICE  CAITO 


PC  HF  FACSIMILE  6.0  $99 


PC  HF  Fac&wful©  6il  is  a  com|>veie  sr.:  i*vave  FSK  fan 
sy^em  for  the  SM  PC    n  ircfcjde&  a^  FSK  l>emoaiji3tor 
sottw^^  250  page  manual  and  II  r^ums    Cai  or 

wnte  for  a  corriip/ime  catalog  ot  proouos 


Software  Systems  Consulting 

615  S-  El  C  amino  Real,  San  Clemente,  CA  92672 
Tel: (71 4)498-5764  Fax:(7l  4)498-0568 


CIRCLE  2^0  ON  READER  SERVICE  CARD 


1691  MHz  Weather 
Satellite  System 


1691  MHzHemtPre-amp, 
model  TS~1691'P.  Amp 

1961  MHzReceiv&r 
model  TS-1 691 -Recvr 

Decoder  Board  &  Software 
model  TS-VGA'SAT4 


$299 


S450 


S399 


Low  Loss  (micro^vave)  Coaxial  Cable  (65ft) 
with  conoeciors. 

morfel  1691-coaxassy  S55 

Track  II  Satenite  Orbital  PTogram  Tracks  ALL 
satellites,  vvorld  map,  print  out  $50 

1691  MHz  Loop  Yagi  Ariterina 

model  1 691 -LY(I\[)  S99 


1691  MHz  Loop'Yagi  Exleision 
model  1691'LY-XTN 


$85 


Demonstration  Disc  (18M-PC  VGA  compatible) 
of  signals  recorded  from  WX-SAT  system.     $5 

Shipping:  FOB  Concord.  Mms. 
Prices  sc/^/ecf  to  change  wftnout  notim^ 


SI 


SPECTflUM  IMTERNATIONAL,  IMC, 
Post  Office  Boi  1034,  Dept.S 
Contort*,  Mass.  Q174Z.  U.S.A. 
Pfione:  (508)  263^2145 
Fax:  {508)263-7008 
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lorwa reding.  Do  this  in  one  of  two  ways. 

The  first  is  by  connecting  as  a  local  us- 
er and  issuing  two  commands: 

email  (your  internet  address) 

and 

&mBii  an 

N0ARY  witi  respond  to  the  fast 
command  wJIln: 

Automatic  EMAIL  forwarding  is  ON 

,,,  and  you  are  done.  Beware  that 
if  you  enable  fon^^arcting,  tiie  BBS  wilJ 
delete  each  message  as  it  is  sent  on  to 
the  internet  address  you  specify,  so  be 
sure  you  have  l\  right  or  you  risk  losing 
some  mail. 

The  second  methDd  is  to  send  the 
same  commands  as  an  Internet  mes- 
sage to; 

cmd  @  bbs,  arasmith .  cam 

You  can  now  send  and  receive 
packet  messages  via  the  Internet  mail 
system.  Pretty  neat^  huh? 

Sending  and  Receiving  Messages 

To  send  a  message  from  the  Inter- 
net to  packet  just  send  it  to: 

(cati)  @  bbs.arasmith.com 

or,  if  the  user  might  no!  be  known 
by  N0ARY  (pretty  unlikely,  but ... ): 

(ca!t}%(BBS)@bbs,arasmith.com 

To  send  mail  jn  the  other  direction 
(that  is.  AX.25  to  the  Internet),  send 
the  message  to: 

IPGATE@N0ARY 

and,  on  the  first  iin$: 

To:  (tntemet  address) 

The  subject  line  can  be  anything 
you  want.  You  can  send  the  message 


from  any  PBBS,  or  from  the  dial-up 
connection  to  N0ARY 

Additional  Features 

There  are  more  features  on  the 
N0ARY  BBS  than  I  can  possibly  de- 
scribe here — the  current  user  s  manuai 
is  more  than  130  pages  long—so  rii 
just  go  over  some  highlights* 

First  of  ali,  N0ARY  is  a  UNIX-based 
system  and  supports  some  commands 
that  wiJi  be  familiar  to  experienced 


abfing  (see  above).  The  fact  is,  pretty 
niuch  any  command  that  does  not 
require  interaction  can  be  done  via 
the  internet,  with  the  result  coming  by 
return  maJL 

Signature: 

N0ARY  can  store  a  ■signature'*  for 
each  local  user,  which  it  will  attach  to 
each  message  sent. 

Vacation: 

When  you  set  vacation  mode, 
iS[0ARY  wtil  reply  to  messages  sent  to 


"There  are  more  features  on  the  N0ARY  BBS 
than  I  can  possibly  describe  here — the  current 
user's  manual  Is  more  than  130  pages  long— 
so  I'll  just  go  over  some  highlights." 


UNiX  users.  For  exampie,  the  fiEe  sys- 
tem—which contains  text  files  of  inter- 
est to  hams — is  accessed  with  the  fa- 
miliar CD  (Change  Directory)  and  DIR 
or  LS  (list  directory). 

Users  familiar  with  W0RLI  PBBS 
software  wili  find  that  many  of  the  stan- 
dard commands  work  just  as  expect- 
ed— the  List  command,  for  exampfe. 
There  is  a  help  file  available  that  lists 
translations  of  W0RLI  commands.  You 
can  access  it  with  the  command: 

INFO  W0RU 

Keep  in  mind  that  thfs  can  be  done 
via  the  internet  with  the  same  method 
described  for  remote  forwarding  en- 


you  with  a  "canned"  message  you 
compose.  This  lets  the  sender  know 
that  you  wifl  not  be  able  to  answer  for 
a  while.  The  BBS  also  holds  the  mes- 
sage for  longer  than  it  would  other- 
wise. 

Voice: 

If  you  are  lucky  enough  to  be  in  the 
Sunnyvale  area,  you  wlii  be  able  to 
check  for  mail  by  using  a  440  radfo. 
The  voice  synthesizer  wili  tell  you  the 
status  of  your  mail  account. 

Keystiroke  Macros: 

Local  users— via  phone  or  radio — 
can  store  keystroke  macros  that  allow 
frequently  used  keystroke  combina- 


tions to  be  accessed  with  a  slngfe  hey. 
These  are  personal,  and  part  of  the  us- 
er's account; 

After  reading  tin  is,  I'll  bet  you  share 
my  enthusiasm.  When  I  asked  Bob  if 
he  could  handle  a  bunch  of  new  users, 
he  said  "bring  'em  on."  When  you  get 
on,  be  sure  to  let  Bob  know  that  you 
appreciate  all  of  his  hard  work  setting 
up  and  running  the  BBS,  So  go  ahead 
and  use  it— by  phone,  radio,  or  the  in- 
ternet and  have  lots  of  fun.  I  have,  so 
far 

Mail 

fve  received  quite  a  bit  of  mail^  but  I 
don't  have  the  space  this  month 
to  respond  to  ft.  I  will  next  month, 
though— there's  some  good  stuff. 
Thanks  tor  writing  to  me;  I  appreciate 
every  letter— in  agreement  or  not. 

Where  to  Reach  Me 

I  just  want  to  repeat  the  electronic 
addresses  where  you  can  contact  me. 
The  preferred  address  is  jsloman 
©mcimail.com  on  the  Internet.  My 
packet  address  is  N1EW0@ 
N0ARY.#r^JOCAL.CA.USA.NA,  and 
least  desirable  is  CompuServe  at 
71221,1143.  Remember,  if  you  want  to 
talk  to  me  about  the  column,  with  a 
question  or  suggestion,  don't  use  the 
packet  address.  Instead,  use  the  inter- 
net or  CompuServe.  Feel  free,  though, 
to  use  any  of  the  addresses  to  test 
your  packet  station — I  am  happy  to 
help. 


COMMODORE/AiVIIGA 


l^  TM       REPLACEMENT  CHIPS.  PARTS,  UPGRADES  ]  ^0^}S^ 


■I  rr  hywi'TTTi  r  1  iiV  ■  B^  ■ 


COMMODORE 

e526A.PLA'&06lU.6SS7  VJC.65ai  SID.. 

All  m^f22.5^22&^227 -22^  ROMs .....„..,u^..,,......,. .■■.....'..: 

Origiral:  REU  1750  512K  Expander  Unit 'by  ComrriodOire 

IFaclory  upgrag&d  (rom  17^40) ,.,,,,.,, 

Corrpul&r  Saver  C64  proledlon  ayslem , 

NEW  064  Bepairabie  Pow&f  Supply^  Higher 

amp&fage  (1  G}  runscpgl  {I  year  warranty) 

4-3  arjip  ver&iofl  for  064  includes  Cdmm&d&ne 

DiagnefSlician    Perfect  (or  pacl^eE  racbo 


.J  95ea 
..9  456a 


17  95 
£4  95 
37  95 


AMIGA 

B53aA  C3A  (MOsTprotjIfimatK  lor  faHedghip} 9.95 

1.3Kickstaft  ROM. ,,,,,. ., £d  95 

2  0  ROM  cbiponFy „.... „„...,........ 39.95 

e372A  I  Meg  Agnus,  fivcTinal  Test*  dliagnostic  diskette/ 

New  "Goliath"  chippuHef,  &  inslalfaliort  ittslftjplran 44  95 

8373  Super  Denjse  (Enhanced  Ch^  &Bt>>:........,..,.^.„., 32  t5 

B36E  DenfBe^8364  Paula l9.95.ia.9S 

1  X  4/SC  EC  ZIP  (A30TOJ  , 19.9^ 

A500  PC  MolhfirtKia  rd  (p^^pulalid  and  tested  \  .Revisions  va  ry 9^  9S 

Amiga  20O0  Cwnpuler:  includes  t.3  ROM.  0372  Agnus. 

Super  Dsnise^ind  new  keyboard.  Corner  wilh  90  (jay  warranty 

These  units-  are  r* -condiEbned  and  were  used  as  demcinsJfalor? 

Shipping  extra    Once-in-a.fif#linne  offei 649.S5 

MegaChip  SOOO^'^  Meg.  AgnusARockweE)  chp  puller/ 

Tinal  Tesr  djagnostic  di£ketl*„„„*-^^rt.,„^.;^^,„.^...,... 264 .■&5 

A500  203  wati  Big  Foot  Universal  SwiEc-SmgPwT.Sup. flan $3.&5 

A2TO0  Power  S[ippf^f200  wall  fan 129.50 

Amiga  A500  keyboard  (new.  exact  r^ptacement) .: ^....43.95 

A20DO  keyboard  jr>ew.  exact  repilacennflnt}..,„,fv>;,-*,-x-. , &9,95 

SvwiTch-lM:  Rom  selector l&r  1.3  fi  2Q  Rofn^. ,,,,,. .!!!!.... 32,95 

Advanced  Amiga  An^ly^er  Checks  status  of  all  data 

transmisslpnsv'sF^als,  drsk  drive..  par]$.  buffer  chips. 

altgnmenl.  joysJick  A  PrYOUSe,  fead^write  errors  andlells 

what  chip?  fl re  bad  (hardware  i  software f 79  95 

MicfDcand  601 .  PCMCFA  Credit  card  rflemory  for  the  A60.0. 

0"s  20*ifa*rl&rthan  chip  RAM.  Introductory  prices! 

4MBca/d ^^,_.^ 224.95 


THE  GRAPEVfNE  GROUP 

3  Chestnut  Street,  Suffren,  NY  10901 


1 


ORDER  LINE  1-B00-292-7445 
CUSTOM  SERV]CEi  914-3Ge-4242 

9 1 4-357-E424         Hours  9-7  ET  JM-F      Fax:  91 4-357-6243 
W#  Ship  Worldwide    1 5"!^  Reatochmg    Prices  Subj'tcl  to  Change . 


Enjoy  NEVER 

CLIM^ING^ 

YOUR  TOWER 

AGAIN 


Are  vou  too  scared  or  too  old  to  ctimb?  Never  cfrniD 
again  with  this  tower  and  elevari:!^  tram  s^i^tem 
voyager  to^Aiers  are  13  ana  1S  mcT'  triarigular  struc- 
tures stackatile  to  any  neignt  m  7  1/2',  B  5^^'  or  lO' 
sectoi  lengti^.  Easy  to  nTsrair  hinge  Dase.  walk  ud 
erection.  Mext  Dfumo  tower  witn  i^^eiing  bolts  in  base. 
Mount  rotor  ana  large  heaw  beams  on  Hazer  tram 
and  vvitJi  o^e  hand  wincfi  to  top  of  tower  for  normal 
oDerating  position.  Safety  lock  systertoc^erates  white 
raisirra  or  iowenng.  At  rast  a  cheap,  convenrem  and 
safe  W3V  to  instaii  and  maintain  your  Deam.  Thrs  is  a 
deluxe  tower  system  that  vou  car^  enjov  tooav 

SPECIAL  TOWER  PACKAGE:  50  ft.  hign  bv  IS"  face 
to^'er  kst,  oonaere  fixitir>g  section,  ninged  .case. 
HAZcR  kit.  P^ilfySTFan  guy  wires,  rurnoucicies.  eartr 
screw  anchors,  10'  mast,  tr^rusr  bearing,  tool  kn, 
groijnd  rod  and  ciarnp.  rated  at  I5sa.  ft.  antenna  load 
@  100  MPH  $1974,95. 


HA2ER  KJTS 

HAZER  2  for  Rohn  35-nw  dutv  alum  12  sq  ft 

Wind  load 
HAZtR  3  for  Sohn  25-&td  alum  S  sa  ft 

Wind  load 
HASEi?  ^  for  Rohn  25-hyv  garv  sti16  sq  ft 

wind  load 
Te-25  Bsw  thrust  b^rfog  2W  max  mast  dia 

£dtisf action  guarsntieia  Call  today  anti  erder 
by  Viia,  wi/cormaii  check.  Immediate  delivery 

CI  en  NiartJn  engineering,  inc 
Dept.  A 

RR  3,  Box  522. 
BODnVlhe,  MO  eS233 

816-882  2734 

FAXl  B16'8S2'7200 


324.95 
232.tS 

303.95 

74.95 


CIRCLE  192  ON  READER  3EI?VICt  CAKU 


CIRCL£  72  ON  READER  SERVICE  CARD 


icmeve  praiiiimiial  r^uHs-lDfteii  surpassing 
capabilities  of  locaf  TV  weather  reporting.  Plug  it  into 
vaur  receiver  earpiione  jacic  and  decode  all  APT  modes- 
GOES  &  Polar  satellites  as  well  as  HF  Marine  fax. 
Capture,  enhance,  print  gray  scale  weather  facsimile 
using  yoifr  PC.  Latest  technology  for  optimal  noise 
reiectroe,  selMest  modes,  advanced  menu-driven 
sonw  are  a  nd  hel  p  w  I  nd  o ws  assure  easy  operati  on . 

COMPARE  THESE  FEATURES! 

-  Real  llTO  capture  b\\\1  iji splay  u(  aJI  APT  iriiaoeiy:  GOES-TAR  GOES- 
VVEFAX.  W\&)^\,  mmmm  palar  ^telliJes,  HF-Marine  WEFAX 
sartGHitswif^phctos, 

-  Siiper  VGA  displaif  (VGA  throDih  1  ?8Dx1024  256  coJofS) 

-  tntegrafed  cfidancemen!  tods.  Brigtitness,  con^ast.  histogram,  zoom, 
rotate,  rewftrsii  mirfor  [an.  scroti.  All  NOM.  I[>g,  linear  &;iriancemen( 
cums-  Int5rpi:)fa3.e.  ^hilt,  Stretch  B  user  m\m  paletiesto  tiightight  sea 
suriace  lemperatures. 

'foil  satellite  pass  at  full  resoluljon, 
'  Unatk^ndf*!]  opoialion  and  24-hDur 
scliedute/liri^r 

-  Precise  temperature  c^lfbradon  & 
caliJ>fatedc(;rit{)urrnap$ 

-  Laliti;tifi/longitude  grids  and 
Vou  are  tiere"  (unctiofi, 

-  Standard  TIFF  :irKf  GIF  imag&  file 
formats  allow  images  to  be  used 
Willi  other  soJtware 

-  Integrated  GQES-TAP  and  WEFAK 
animation  to  vtew  the  latest 
ttianges  in  weather  activity 

-  Prinhjray-^ca^E>  &n  laser  and  dol  matrix  printers. 

-  Latoratory  tested,  FCC  Part  t5elass  Bccrt^ftDd. 

-  [k}jj|)ter  dis3(Hiiori  re^rjoveit  for  poiaf  satelliifis.  Mairilains  tiame  sync, 
even  in  Itie  presence  ol  noise  fading  and  dropout 

-  Atfvanced  integrated  soltware  wiH"ieas/-t{;i-»jsepuJ]-<^cri^n  menus  and 
help  screens.  Gract^ic  signal  level  meter  and  software  settabte  gain 
assuiRsop-jmai  levefs. 

Purchase  the  system  your  way.  If  you  already  have  the 
receiver  and  antenna,  all  you  neen  1$  the  WeathetFAX  beard 
and  software.  Build  the  complete  hit  and  save.  Ifymine«d 
a  c^omplete  system »  we  will  be  gia4  to  refer  Id  you  to  ifeaFers 
that  offer  complete  turnkey  WeattierFAX  pai:kages. 

Compiete  H  &  snJtwsm:  $355. 
Asse^ntried  card  ^  sott^^re;  p\% 
Shipciiiigard  handlirq':  $6.50. 
Foreign  crders  -  Hftd  $1^  shipptrio. 
[n  NIX  add  6%  sales  laK.     ,    . 
Credit  card  or  tttec»(  [tJS  barik  iti  US  IuthIs} 

OfSWealtieiFAJf 

6404  Lateresi  Ct.,  Ralejgfi,  NO  ?7612  PlKine^AX:  91S-S47^.'i45 


Haff-si/sdcafU  pit/gs  mto  y&jf  F€' 


imlhsr  pKttmiiff 
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Number  22  on  your  Feedback  card 


fjBOME  &  BEYOND 

VHF  And  Above  Operation 


a  L  Houghton  WB6tGR 
San  Diego  Microwave  Group 
6345  Badger  Lake  Ave 
San  Diego  CA  9211$ 

Filters  for  2  Meters 

This  month  I  would  like  lo  finish  up 
co^^ering  fillers  by  offering  details  for  a 
few  different  designs  \or  a  2  meter  fitter. 
This  filter  is  used  to  help  prevenl  RF  de- 
sensitization  or  RF  saturation  on  your  HI 
or  simitar  transceivers  when  they  operate 
near  com  me  rd  a]  high  power  VHF  radio 
fadtitias.  The  design  details  Ihat  I  wiEl  pre- 
sent are  another  attempt  to  construct  sim- 
ple H iters  out  of  readtly  available  compo- 
nent pads  for  home  construction.  The 
construction  of  fiEters,  and  for  that  matter 
almost  any  eiectronic  project,  can  be 
quite  in!  F  mi  dating  if  you  do  not  have  a 
wetl-sfocked  junk  box.  Most  of  us,  myself 
included,  have  spent  many  hours  trying  to 
come  up  with  components  to  construct  a 
seeming  iy  simpte  project,  oniy  lo  put  it  on 
hold  for  lack  of  malertals. 

Here  are  a  few  designs  for  2  meters 
that  should  be  easy  to  construct.  What 
makes  these  filters  nice  is  that  they  can 
be  constructed  out  of  componenls  from 
your  plumbing  or  hardware  store,  or  even 
your  own  kitchen,  i  have  provided  several 
basic  designs  to  simplify  the  fitter's  con- 
struction. They  can  be  adapted  to  your 
HTs  as  we  it  as  mobile  rigs  to  reduce  or 
eliminate  desensitization  when  operating 
near  commerciat  instatlations, 

2  Metej'  Fitters  for  HT$ 

The  first  filter  was  actually  constructed 
for  a  low  power  2  meter  HT  (5  watts)  that 
Doutd  be  used  with  a  rubber  ducky  or  con- 
ventional antenna.  It  can  be  used  in  line 
with  a  moblte  transceiver  btrt  was  built  to 
be  small  and  therefore  is  more  suitabie 
for  low  power  HTs.  In  either  case,  the  fil- 
ter is  used  to  provide  attenuation  higher 
in  frequency  where  the  offending  signals 
lie.  Operation  without  this  type  of  filter 
near  high  power  transmitters  could  shut 
off  (or  bias,  active  AGO,  etc.)  the  front 
end  RF  stage  of  your  receiver  If  this  is 
the  case,  your  receiver  wiii  be  dead  when 
mountatntopping  or  contesting  near  high 
power  VHF  RF. 

For  example,  during  the  ARRL  10  GHz 
microwave  contest  this  year,  filters  of  this 
type  made  the  difference  in  being  able  lo 
communicate  from  some  of  the  more  pop- 
uJated  RF  microwave  mountaintop  sites. 
The  fitter  provides  attenuation  lo  signals 
above  150  MHz  and  very  tow  loss  to  sig- 
nals In  the  144  to  t4B  MHz  2  meter  band. 
This  provides  the  needed  filtering  and  at- 
tenuation to  make  operation  quite  man- 
ageable near  high  power  RF  sources. 
ft^ost  newer  VHF  radios  do  not  have  ade- 
quate ft  tiering  to  prevent  this  type  of  out- 
of-band  influence. 

This  first  filter,  constructed  by  N6IZW, 
uses  two  targe  ceramic  adjustabte  coli 
forms  half  an  inch  in  diameter  and  about 
two  inches  long,  A  cot t  is  wound  on  each 
form  with  #12  enamet  wire,  almost  fiiling 
the  entire  coit  length  with  about  12  turns. 


Leave  some  room  for  pruning  and  varying 
the  turn  spacing  on  the  form.  Initiaily,  the 
coil  is  wound  tightty  and  then  can  be 
spread  out  to  resonate  as  needed.  The 
adjustable  core  makes  this  much  easier 
Each  coil  is  taped  at  e>^actly  one  turn 
above  ground,  the  50-0 hm  point  of  con- 
nection. The  two  coils  are  positioned  half 
an  inch  apart  adjacent  to  each  other, 
within  a  metat  box  approximately  2-3/4'  x 
2-1/8"  X  1-1/4'  (the  box  size  isn't  critical). 
BNC  coaxial  connectors  serve  as 
input/output  connections  to  the  taps  on 
each  coil  on  our  model,  but  you  can  use 
any  connector  you  desire. 

Ycu  need  some  means  of  injecting  a 
signal  through  the  two  coils  to  detem^ine 
just  where  resonance  is^  pruning,  stretch- 
ing or  adjusting  the  slug-tuned  coil  form 
until  minimum  SWFt  or  resonance  is 
found.  One  method  of  adjustment  is  to 
couple  a  low  power  HT  through  the  filter 
with  an  SWR  meter  coupled  to  a  power 
meter  and  adjust  for  minimum  SWR.  Loss 
through  the  coits  runs  about  1  dB  at  2 
meters.  Then  check  where  the  coil  rolls 
off— it  should  start  to  give  higher  attenua- 
tion near  150  MHz  and  increase  rapidly 
as  frequency  fs  Increased.  This  coil  and 
adjustable  slug  wiU  not  take  a  targe 
amount  of  power,  so  limit  it  to  tess  than 
20  watts,  D Efferent  designs  and  construc- 
tion techniques  are  required  for  higher 
power.  See  Figure  1  for  design  details. 

A  variation  o!  the  stug-tuned  coii  de- 
sign developed  by  N61ZW  is  to  wind  the 
coils  out  of  #12  wire  on  a  6/8-inch  man- 
drel and  mount  them  without  the  coil 
form.  TTie  coits  are  positioned  much  the 
same  as  with  the  form  but  are  now  sus- 
pended in  m  and  rigid  iy  grounded  at  the 
bottom  of  the  coil.  Adjustment  is  more 
critical  as  we  do  not  have  any  adjustable 
core  to  help  in  tuning.  The  coils  must  be 
adjusted  entirely  by  stretching  and  adding 
or  removing  turns  to  bring  them  to  reso- 
nance. Note:  The  metal  chassis  is  the 
same  size  as  the  coil  form  version. 

The  coits  are  piaced  adjacent  to  each 
other,  spaced  the  same  half  inch  apart, 
and  are  resonated  by  the  proximity  lo  the 
metat  case  and  tight  coii-to-coil  turn  spac- 
ing and  length  of  each  cotL  The  RF  input 
and  output  fs  placed  at  the  one-turn  point 
from  the  grounded  end  of  each  cotl.  Make 
this  connection  as  direct  as  possible  to 
the  solder  pin  on  the  BNC  connector.  Ex- 
cess lertglh  at  this  point  wEll  increase  loss 
and  reduce  efficiency  of  the  fitter.  See 
Figure  2  for  design  details  of  the  air- 
spaced  coil  filter. 

II  your  coil  section  does  not  resonate 
at  the  desired  frequency  you  might  have 
to  add  a  turn  or  two;  however,  we  have 
found  in  our  container  that  12  turns 
seems  about  right.  The  test  results  for 
this  filter  are  as  follows:  1  dB  insertion 
loss;  10  dB  rolloff  frequences  at  119  MHz 
and  154  MHz.  The  20  dB  rolloff  points  are 
a!  110  MHz  and  164  MHz.  The  filter  ex- 
hibits 1  dB  ripple  between  130  and  144 
MHz,  See  Figure  6  for  the  frequency  re- 
sponse curve  of  this  filter. 

Make  sure  that  your  coil  structure 


does  not  touch  the 
side  af  its  cabinet 
(chassis)  because  it 
may  present  a  prob- 
tem  to  your  transceiv- 
er. This  filter  can  han- 
dle quite  a  good  pow- 
er tevel  (it  has  been 
tested  to  45  watts  In 
mobile  applications).  I 
atlribute  this  io  remov- 
ing the  adjustable  coit 
or  air  variable  capaci- 
tor found  in  other  de- 
signs. 

Alternate  Designs 
for  2  Meters 

Alternate  designs 
at  moderate  power 
levets  can  be  accom- 
modated by  smati  air- 
variable  capacitors 
and  compact  coit  cir- 
cuits that  are  con- 
tained in  the  same 
metafile  enclosure. 
This  enclosure  can  be 
as  simple  as  one  con- 
structed out  of  PC 
board  materia!,  or 
even  some  suitably- 
sized  chassis  or  box. 
When  using  PC  board 
material  be  sure  to 
use  the  double-sided 
variety.  Ground  both 
sides  together  at  sev- 
eral places.  I  con- 
structed one  for  2  me- 
ters and  had  some 
very  funny  things  hap- 
pen because  or^  side 
of  the  copper  foii  was 
not  grounded.  It  gave 
some  weird  results- 
just  ground  the  two 
sides  together  for  min- 
imum problems. 

Another  filter  circuit 
for  2  meters  using  air 
variables  can  be  contained  in  a  box 
sitghfty  larger  than  2'  x  4"  x  1-1/2'.  The 
smail  size  is  due  to  bulk  coil  and  smail  air 
variable  capadtors  In  the  10  pF  region  to 
resonate  the  circuit.  The  ground  end  of 
the  coil  is  a  straight  section  of  wire  about 
an  inch  tong  with  an  B-  to  1 0-tum  coil 
{half-inch  diameter,  spaced  one  wire  turn, 
#12  wire)  to  bring  the  circuit  to  resonance 
with  the  trimmer.  Tap  the  straight  section 
at  about  the  3/4  to  one  inch  above  ground 
for  impedance  matching.  Mount  the  coax- 
ial connectors  near  the  tap  above  ground 
on  both  colls.  The  taps  are  adjusted  for 
proper  match  on  the  straight  portion  of 
the  coii  above  the  ground  end  of  the  coil. 
See  Rgure  3  for  m  space  coil  construc- 
Ifon. 

Proper  position  of  the  coti  taps  can  be 
determined  by  operating  the  filter  in  the 
receive  mode  and  adjusting  for  best  re- 
ceive performance  on  both  input  and  out- 
put taps.  Since  you  can  verify  fitter  opera- 
tion in  this  manner,  and  because  of  the 
air  variable  capacitors,  this  filter  can  be 
used  on  other  nearijy  frequencies,  either 
higher  or  tower  This  eliminates  the  need 
for  the  test  equipment  normaliy  required 
to  align  the  circuit  (allowing  operation  with 


Figur&  t  Vaffatife  coll  2  meter  filter. 
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Figure  2,  Alternate  air-spaced  coif  for  2  meters. 


a  scanner,  for  Instance).  After  this  basic 
alignment,  check  it  out  with  an  SWR  me- 
ter for  final  settings. 

Normally  for  2  meter  use  we  mea- 
sured 10  dB  attenuation  at  150  MHz,  and 
at  152  MH2  it  ran  near  20  dB  loss.  The 
purpose  of  the  straight  portion  of  the  coil 
circuit  near  the  ground  end  is  to  remove 
the  lumped  coli  circuitry  and  provide  a 
portion  of  transmission  line  length  for  a 
short  section  to  facilitate  matching  and  al- 
low room  for  the  coaxial  connectors  for 
short  connections. 

The  coil  with  a  section  of  transmission 
line  attached  is  similar  in  construction  to  a 
limited -space  antenna— for  instance,  if 
you  constructed  a  dipole  "slinky"  antenna 
by  distributing  the  coil  of  the  stinky  out  in 
each  direction  for  the  desired  dipole 
length.  This  type  of  antenna,  constructed 
entirely  out  of  a  cofi  for  its  entire  length, 
would  not  give  good  pertomiance.  Now,  if 
you  spread  out  a  few  turns  of  the  slinky 
coil  (end  section),  producing  a  near 
straight  section  on  each  end  of  the  dipole, 
the  ''slink/'  antenna  wilt  now  show  better 
resonances  and  vastly  Improved  opera- 
tions vs.  a  bulk  coil  design.  This  is  a  limit- 
ed-space antenna;  the  filter  is  a  limited 
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space  coll— Ihe  principle  Is  fiearty  \h& 
ssme. 

Component  RF  Heating 

If  you  think  component  Ji eating  due  lo 
BF  Is  not  much  of  a  concern,  let  me  tell 
you  about  a  6  meW  amplifier  f  built.  Thi is 
amplirter  depicts  heating  to  an  ejftreme. 
The  circuit  was  a  single-stage  amplifier 
using  a  harf-ium  input  otk!  output  induciDr 
for  the  tank  circuit.  Iniliat  tests  showed 
very  low  oulput  power  I  made  adfust- 
mer^  bid  thene  wasnl  an/  partictiar  inv 
provefnent. 

Soon  I  realised  wtiem  my  errofs  were. 
Due  to  tong  key  up.  Ihe  output  coupling 
capacitofs  were  squimrting  about  th^  PC 
board  rn  a  pool  Of  rnolten  solder!  The  ca- 
pacitors were  dissipating  so  much  RF 
current  they  conducted  heat  to  their  leads 
and  melted  the  solder.  The  trouble  turned 
out  to  be  that  the  haif  turn  Inductor  was 
jus  I  too  short.  The  cure  vwas  simple:  in- 
creasing the  inductance  a  smali  amount.  1 
changed  the  total  (ength  by  addir^g  1/8 
lr>ch  of  #12  wrm,  maicing  the  total  irKiuctor 
length  now  3/4  rnct)  long  lor  its  t^alfHum 
loop, 

Testing  after  this  change  produced 
output  power  of  80  wat^  with  littlt  trou- 
bte  Now  ft  would  have  worlted  at  the  45- 
walt  level,  but  for  how  tong?  Ct>@d(  out 
RF  fieating  of  ttie  COmponenlS~il  i5  very 
imparianl  lo  remain  wilhin  good  engineer- 
jng  ratings. 

High  Power  Cavities 

Designs  for  higher  power  levels  re- 
quire a  more  traditional  cavity  design,  al- 
lowing very  high  RF  currents  lo  flow 
through  large  conductor  surfaces.  The 
air-spaced  multi-rotor  capacitor  Is  re- 
placed by  a  single  top- loading  capacitor. 
or  diar>ged  by  adjusting  the  center  ete- 
meat  length  atong  with  cavity  length  lo 
malce  it  resonant.  Tliis  tends  to  make  the 
size  laige  because  Ihe  center  element 
must  be  very  near  t/4  wavelength  lo  be 
resonant^  elDier  by  mmimum  capaatar>ce 
or  by  etoment  length,  making  circuit  'Ct 
quit  high.  A  cavity  fof  2  meters  will  b^ 
quite  large,  something  very  near  four 
inches  in  diajneter  and  between  16  and 
20  inches  fong. 

The  top  of  the  cavity  usually  consists 


of  a  single  capacitor  hat  to  bring  the  cavi* 
ty  to  resor^nce.  Several  cavities  can  be 
grouped  together  to  form  a  diplexer.  The 
cavities  In  a  dtp^exer  configuration  will 
isolate  receive  and  transmit  frequencies 
from  a  repeater,  connecting  tbem  bolh  lo 
^  common  antenna^  Dipjexers  usually 
corisist  of  four  to  six  cavities  for  a  single 
pair  of  frequencies.  There  are  two  sides 
to  any  diplexer  with  half  the  cavities  split 
between  receive  and  trar^smit 

As  shown  previously,  simpler  cavities 
can  be  constructed  nvofe  compactly  by 
reptaoing  the  end  element  wiifi  an  ad- 
justatHe  c^»aci1or  fixed  b^ween  the  end 
element  and  giuund.  Yoy  just  have  to  re^ 
member  Ihat  the  capadtoi'  is  the  powef^ 
limrtir>g  component  here.  See  Rgune  4  for 
a  single  cavity  for  high  power  use,  Addi- 
tional  multiple  matching  lines  and  cavities 
can  be  used  to  construct  a  d  I  plexor  that  Is 
not  unlike  most  repeater  diplexers  in  use 
today. 

As  shown  in  Figures  1,  2  and  3,  the 
length  of  a  cavity/tuned  circuit  can  be  re- 
duced by  using  bulk  components.  This 
allows  small  tuned  circuits  to  ad  as  tM^ 
ters,  with  the  limitalMXi  of  tower  powef  op- 
eration. Use  small  1  to  1 0  pF  warmtile  ca* 
padtom,  I  limit  this  type  of  desi^  to  Ihe 
10-^Aett  level  just  for  a  component  rating 
margin.  You  can  push  it  but  be  cautious^ 
don't  worry  about  your  capacitor,  worry 
about  Ihe  failure  the  short  wilt  do  to  your 
solid-state 
power  amp 
in  your  rig. 

T?ieTin 
Can  Fitter 

The  sim- 
plest filter 
to  construct 
is  the  Tin 
Can  Fitter. 
For  this  fil- 
ter alt  you 
need  to  do 
is  to  punch 
a  hole  in 
the  top  of  a 
can  (a  little 
longer  than 
a  soup  can) 
and  add  a 


to 

eg 


variable  capacitor,  sol- 
dered to  a  central  copper 
rod  or  pipe.  Ground  the 
bottom  end  of  the  pipe  to 
a  plate  that  connects 
common  to  the  end  of  the 
open  can.  Taps  for  the  in- 
put/output are  construct- 
ed out  of  #12  buss  wire 
one  mch  fugh  and  placed 
in  Gk>se  proximity  lo.  then 
routed  directty  to,  ground, 
next  to  but  not  touching 
the  central  element.  Ttie 
two  corviections  or  k)ops 
are  placed  160  degrees 
apart.  Adjustment  is  also 
simple:  Connect  to  an  ex- 
isting system  and  adjust 
for  maximum  signal 
strength  through  the  filter, 
Piease  note  that  I  his  is  a 
sharp  bandpass  filter  and 
wilf  be  limited  to  a  couple 
of  hundred  kHz.  This  type 
of  filter  Is  Intended  for  spot  frequencies 
only.  See  Figure  5  tm  details,  tt  is  a  very 
non-critjcal  fitter  lo  construct.  Ac^ust  all  fil- 
lers  on  receive  for  best  perforrriarx^  and 
then  lest  on  tow  power  with  an  SWR  me- 
ter to  tifxj  ttie  best  m^ch. 

Next  mcHith  t  plan  to  desote  a  note 
generator  ihat  you  can  use  to  check  out 
your  receive  systems  for  best  perfor- 


Figure  4.  High  power  cavities  (quarter  wavelBngth). 
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Figure  5.  Ttn  can  fiiter  for  2  meters. 


mance.  It's  quite  a  simple  proved,  with 
Ihe  norse  head  having  less  that  frve  parts. 
Welt  that's  it  for  thts  morAh,  I  riope  you 
and  yours  have  a  very  merry  Ohrtstmas 
and  a  happy  Mew  Year.  As  afways.  t  w0l 
he  glad  to  answer  questions  concerning 
filters  and  other  related  VHF/UHF  mat- 
ters. Please  send  an  SASE  for  a  prompt 
reply,  73  Chock  WB6f6R 


170 


MHi 


Figure  6.  Frequency  rotfoff  typicaf  of  2  meter  construction. 
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The  Art  of  Grantsmanship 

If  you  are  a  teacher  in  a  public 
school,  sooner  or  later  you  will  find 
yourself  m  Ihe  position  ol  needing  or 
wanting  more  money  for  your  otasses.  If 
you  are  a  leacher  using  an^ateur  radio 
ff)  the  classroom,  you  will  definitely  dis- 
cover the  benefits  of  having  a  cash  rk>w 
at  your  disposal.  While  there  are  many 
grants  and  scholarships  specifically 
aimed  at  the  amateur  radio  community, 
you  should  not  limit  yourself  to  applying 
tor  only  those  offerings.  When  it  comes 
to  bringing  funding  into  your  school  for 
your  program,  you  should  leave  no 
slone  unturned,  in  this  column  I'll  pass 
along  some  basic  tips  for  good  proposat 
writing,  and  give  you  some  resources  to 
help  you  get  started. 

Private  Sources 

With  all  the  budget  cuts  going  on  in 
government  today,  Vne  treral  for  fwntf- 
ing  ts  sNftrng  from  the  public  to  the 
piTvate  sector,  Tiie  list  of  foundations 
awarding  grants  to  elementary  and 
secondary  schoots  and  community  and 
nonprofit  ofgani^ations  cominues  lo 
grow.  Sometimes,  finding  a  starl- 


ing pEace  is  Ifie  rrrost  dl^tcult  task 

As  an  aid  In  finding  that  starting 
p^ce,  Govenmient  Informatkm  Services 
and  the  Education  Funding  Research 
Coyncil  tiave  compiled  a  list  of  60  foun- 
dations to  contact  for  fundmg  for  your 
program.  I'll  list  a  tew  of  the  founda- 
lions,  along  with  the  genera!  type  of 
support  !)iey  offer-  Tliis  information  is  \n- 
lencted  as  a  starting  point  onty.  Anyone 
tnlerested  in  specific  fourtdations  should 
contact  them  individually  by  mail.  Ad- 
dress query  letters  with  the  contact 
name,  fol towed  by  the  name  of  the  foun- 
dation and  the  address  listed, 

Alcoa  Foundation:  Awards  for  educa* 
tionp  arts  and  cultural  programs,  com^ 
munity  development,  and  youth.  Uses: 
special  projects,  seed  money,  equips 
ment.  budgets,  research,  emergency 
funds.  Contact:  Earl  Qadbury,  Pres.. 
1501  Alcoa  BIdg..  Pittsburgh  PA  15219; 
Telephone:  (412)  553-2348. 

Coca-Cola  Foundalion:  Awards  for 
school  improvements,  literacy  pro- 
grams, ans  and  culture.  Uses:  scholar- 
Shp  furvds — oommjiment  to  $50  my  Ron 
over  the  oext  10  years.  Comact:  Mar- 
garet CoXp  Vice  President  and  Execu- 
tive Director,  310  Nofth  Avenue.  Atlanta 
GA  30301;  TelephOf^:  (404)  676-3740- 

Exxop  Foundation:  Awards  (or  ele- 
rrientary.  secondary,  arKi  higfief  educa- 
tion  Uses:  special  projects  and  bud- 


gets.  Contact:  Dr.  Arnold  Shore,  Exec. 
Dir.,  P.O.  Box  101,  Flofham  Park  NJ 
07932:  Telephone:  (21 4)  444- 1 1 04, 

Alfred  P.  Sioan  Foundation:  Awards 
for  science  and  technology  Uses:  seed 
money,  research,  special  projects,  gen- 
eral Contact:  Albert  Rees.  Pres .  630 
Fifth  Avenue.  25th  floor,  New  York  NY 
10111-0242;  Telephone:  (212}  5^*0450. 

Amateur  Badio  Sources 

Many  amateur  radio  organizations 
offer  sctxniarshfps  arid  grants  to  young 
people  involved  in  the  hobby.  The  Ouar- 
ter  Century  Wireies$  Association  and 
the  Dayton  Amateur  Radio  Association 
are  two  of  t^^  more  well-known  groups 
that  can  be  contacted  for  specifics 
about  their  awards. 

The  ARRL  Foundation  has  estab- 
lished the  Victor  C.  Clark  Youth  Inceo'^ 
tive  Program,  with  the  objective  of  pro- 
viding support  for  the  development  of 
amatSLrr  radio  among  iiigh  school  age 
youth.  The  Victor  C,  Claris;  award  is 
funded  by  an  endowment,  and  will  be 
awarded  as  a  mini-grant  to  groups  who 
are  high  school  radio  clubs^  youth 
groups,  and  general  interest  radio  cUibs 
sporisoring  subgroups  for  yourtg  peopte 
or  otherwise  rnakirtg  a  special  effort  lo 
get  ttiem  involved  in  dub  activities.  For 
further  information  about  this  grant  coiv 
tact  Majy  Schetgen  N71AL,  The  ARHt^ 
225  Main  St.,  Newington  CT  06111; 
Telephone:  (203)  666- 1 54 1 , 

Government  Funds 

Lei's  not  forget  that  our  Congress 


wants  to  help  Improve  math  and  science 
instruction,  as  demonstrated  by  the 
$125  miilion  allotment  for  the  fiscal  year 
1990.  Funds  are  allocated  to  each  State 
Educational  Agency  arif>ually,  and  at 
least  90%  of  these  monies  filter  down  to 
the  Local  Educationai  Agencies  (LEAs) 
requesting  them. 

Teachers  should  first  make  their 
rieeds  knc^wn  lo  therr  ainiculum  director 
or  department  head.  District  supen^isofs 
review  atl  leac^tef  ^wsh  lasts'"  in  commit- 
tee, with  some  districts  determining  a 
priCHlty  lisl  through  the  use  of  coliatx>ra- 
fives  that  include  university,  museum, 
and  local  business  representatives. 

From  a  prioritized  list,  the  LEA  can 
apply  for  tf^e  Eisenhower  funds  in  the 
form  of  a  specific  grant.  LEA  Tide 
It/Eisentiower  funds  can  focus  on  ttie  lo- 
cal community  but  must  support  ac- 
tivities related  to  statewide  priorities. 
Because  the  purpose  of  these  funds  is 
to  improve  the  quality  of  math  and 
science  instruction,  other  disciplines 
cannot  request  grants  ffom  this  ailot- 
menL 

Keep  Tryfng 

l*d  like  to  caution  you  not  to  be  dis- 
couraged if  your  amateur  radio  project 
doesn't  seem  to  tit  into  a  pre-existing 
category  for  grants.  Many  limes  the 
grant  will  be  awarded  because  of  its 
unk^ue  approach  in  leaching  and  its  Ob- 
vious value  10  ttie  oon^m unity  for  good 
will  and  ass^staix^e, 

Ooni  forget  to  inquire  into  po>ssIb]e 
grants  from  your  local  uttiity  companies. 


Chassis  Kits 

Cabinet  Kits 

Assembled  Cabinets 

Slope  Box  Kits 

UHF&VHF  Antenna 
Power  Divider  Kits 


Rack  Stielvas 

Rack  Equipment  Cabinets 

Antenna  Grounding  Klls 

Tower  Mounted  Box  Kits 
Dipole  Hangers 
Other  ^ncjosu  res 


Small  sheets  Aluminum  and  Brass 

Chartes  Byers  K3IWK 

5120  Harmony  Grove  Road.  Dover,  PA  17315 

PtKxie  717-29^-4901 

Biftinn  6PU  and  9-.30PM  EST.  Eves. 


Far»!ast7c  12 


|K-Quest 

MS-DOShwd  di&k  systems 


Program  CoHeefJori 


9} 
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U  Lan-Unic  sensaiionai  packer  progmm  ME w  vara  2.0 
□  LOQ-EQF  iiiet  Hiw  loggarwlth  Kenvvood  rig  confroi 
U  GeoClock  superb  gray  line  program-  nw  ven  43 
U  BANDAIO  ill  (emfic  propagalion  forecaster  i  more 
U  HyporLog  great  iogger  with  CiLj$ier&  rig  support 
Q  PC-TRACK  rull  color  graphtlcfi.  sat^fNte/oscar  tfacker 
□CT  v6  U  best  known  confesi  log^gr  Outstanding! 
dMAPPER  cormprehensEveDX  prapagalton  fofecsst^r 
LIHAMCLOCKgi?!  local  tirr>e  afound  The  world  instantly 
LJSup«rMeni  (earn  of  jmpfove  CW  skills  -  tiaatliti 
LJ PACKETS  sypaf  itw  packet  program  from  Australia 
GRF  TOOLBOX  ftssy  rmt\*i  drtvefi  amateur  calculator 

TO  ORDER  S^nd  Chetk  or  mofl«y  order,  spea^  5%  or 
314  disks  Fof^gn  Ofders  add  $5  ship^na  Vaa/MC  OK 
Texas  residents  add  11  S1  tast  -  Full  30  Day  Wafrarrty 

P.O.  Box  92877  -  Southlake,  TX  -  76092 

at7-42t-Q5«0 

Wfllt  tr  Cill  ftr  tir  ffii  iiftifaf«  ettati) 
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CABLE  T.V.  CONVERTERS 

Jerrold'',  Oak.  Scientific  Atlantic,  Zenith,  & 
many  others,  "New"  MTS  stereo  add-on 
mute  &  volLrme.  ideal  for  400  &  450  owners 


1 


1-800-826-7623 

B&BINC.  ■ 

4030  Beau-D-Rue  Drive,  EaganMN  55122 
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STRIP  COAX  PERFECT 
EVERY  TIME  with 
E-Z  Strip"  Coaxial  Tools 


Tired  of  iTwtalling  coaxial  cocmeclcifs  over  and  over  be- 
ctuse  of  a  sboit  circuit,  bad  strj  p,  car  poor  lalder  job"*  Now, 
«iih  CUB-  rcvolidtiqciarr'  new  loob  you  can  pcjfealy  mstaU 
ODcmeaofs  in  60  seccxids  without  vwof  the  isuaI  problems^ 
E-Z  Stnp  and  E-Z  Cntnp  nakt  n  so  f^^  dFrsftl^ts  «)d 


Learn  About  the  Exciting 
World  of  PCS,  LANs,  Digital 
Cellular,  TDMA  and  CDMA. 

Tune  in  to  Wireless  LANs,  MANs.  WANs,  PCNs,  digital  comm, 
CDMA  systems  and  amateur  radio  spread  spectrum: 

•  New  products  •  Tutorials  •  Columns  on:  Antennas,  DSP,  Networking 

•  Construction  Articles  •  Regulatory  News     Software,  Secret  Signals  &  Technical  Education 

HoUaay  Special!  15  Issues  only  $29.95  US/$45.00  Foreign 

Free  sample  issue:  $.75  postage  on  9"  x  12'  SASE 
RF/SS,  P.O.  Box  2199,  El  Granada  CA  94018  fVtSA 

SUBSCRIPTIONS:  800-524-92S5 


iQUity  foolprod^we^iar^ 

\          Vj 

JA 

wteeyofsati^actjaa'  If 

\  N/\ 

?\l 

our  tool  doesnt  give  tlie 

\^^P 

rj/ 

best  stnp  vou  have  ever 

^'j^t-f^^'^T 

\ 

seen,  return  it  within  30 

M  T^^^^^ 

0 

4^%  in  cn^nal  package 

I^SiS-^ 

^.^^ 

for  full  refund 

V^ 

^ 

MODEL 

PRICE 

S&H 

E-^Slnpper/5B 

vy^i 

12,95 

E-Z  Cnmpci/58 

%\9.95 

S4  95 

(5)Ciimp-oflPL259/5& 

£8  95 

1,95 

E-2Slripper/B;/2l3 

S2I,95 

S395 

E-ZCmnpfif/S^13 

S2LS5 

S4.95 

(y)CniTip-Dn  N/8/213 

%\^.9i 

Sl.^5 
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We«w;cpl  VISA/MASTIERCAliD/CHECK/MCVCOD  (wdm 
Dclrvery  in  4  ■  4  wnks,  cndk  nw^d  ncH  i^Wped  till  prniici  ^pcd 

^itWW'  Phase  Two  Teclincilo^ies 

w¥^    ^'^  Box  971,  Media.  PA  19063 
^^  Order  line:  (215)  »91  -8«22 

CatCi£43  OH  B£ADP«  SO  VICE  CARS 


Doing  creative  iessons  with  afTisteur  racfio  in  your  classroom  gives  you  an  extra 
'slant"  in  writing  your  grant  proposal.  Eighth  graders  Jason  and  Jo  Ann  gain  valu- 
able operating  experience  at  the  harn  station. 


Public  utilities  often  offer  many  free 
materiafs  and  are  receptive  to  sponsor- 
ing educationafly  sound  programs. 

In  our  commLrnity  on  Staten  Island, 
New  York,  we  have  been  veiy  success- 
fulin  convincing  the  McDonald's  and 
Burger  Kings  to  be  supportive  of  our 
radfo  programs  sn  the  schools. 

Anothef  good  idea  is  to  approach  lo- 
cal businesses,  especially  electronics 
companies,  and  offer  to  publicize  their 
names  if  they  can  offer  assistance,  ma- 
tefiaJs,  or  equipment 

You  can  request  tlirougli  your  lo- 
cal school  district  office  to  receive  the 
"Office  for  Sponsored  Research;"  a 
biweekly  update  of  available  grants  fpr 
education. 

Writing  the  Proposal 

Some  helpful  hints  to  keep  in  mind 
when  you  write  your  proposal: 

Pay  attention  to  the  appearance  of 
your  paperwork.  The  reader  will  defi- 
nitely be  infiifenced,  pro  or  con,  by  the 
readability  (font  and  size  of  type  used) 
and  neatness  of  the  proposal. 

Be  very  specific  about  the  objec- 
tives in  your  proposal.  Although  many 
funding  sources  do  not  require  a  Pro- 
gram Overview  or  Abstract,  l\  is  impor- 
tant to  write  one  and  ptace  it  before  the 
narrative.  In  one  page,  the  Program 
Overview  or  Abstract  should  brief iy  de- 
scribe your  project,  it  should  state  who 
Is  developing  the  project,  the  specific 
goais  of  the  project,  the  problems  or 
needs  the  project  will  address,  the  tar- 
get population,  the  activities  you  have 


selected  to  solve  the  problem  ad- 
dressed by  the  project,  and  what  you 
expect  to  accomplish. 

Follow  all  agency  guidelines.  Make 
sure  you  have  included  everything  that 
is  asked  for. 

Double-check  for  spelling,  gram^ 
matical  or  typing  errors. 

Include  appropriate  statis^tics  and 
research.  Refer  to  recognized  studies 
and  research  programs. 

Have  other  people  revfew  and  crj- 
tique  your  proposal  before  you  hand 
Itrn. 

Be  persistent. 

Some  good  resources  Jor  writing  pro- 
posals can  be  found  at  your  jocai  library. 
Among  them  are:  Amman-Waxler  and 
Carmei,  How  To  Create  A  Winning  Pro- 
posal {Santa  Cruz:  Mercury  Communi- 
cations Corporation,  197S)j  Stewart, 
Proposat  Preparation  (New  York:  John 
Wiiey  &  Sons,  Inc.,  19S4);  and  Manning 
&  Rugh  Associates,  Proposat  Manage- 
ment Using  the  Modular  Technique  (Los 
Aitos:  Peninsuia  Publishing,  1973). 

Using  amateur  radio  in  the  class- 
room as  a  highly  motivational  tool  for 
teaching  other  CLrrriculum  gives  you  a 
unique  and  innovative  siant  in  your  pro- 
posai.  Take  advantage  of  the  "special" 
way  you  approach  education,  and  ex- 
piore  the  opportunities  for  bringing 
funds  into  your  classroom.  Be  sure  to 
write  to  me  and  let  me  know  how  you 
did  with  your  amateur  radio  proposal: 
Carole  Perry  W&2fVtGP,  P.O.  Box 
131646,  Staten  island  NY  10313-0006. 
Good  luck! 


MORSE  CODE  MUSIC? 


New-Powerful-Breakthrough,  All  43 
Morse  Code  characters  sent  with  a 
rhythnnic  beat.  A  fun  &  easy  way  to 
learn  or  retain  Morse  Code  skills. 
Now  the  secret  is  yours!  order  "THE 
RHYTHM  OF  THE  CODE"™  Version 
Jl  cassette  today! 

Send  $9.95  and  we'll  pay  the  shipping  tor 

KAWA  PRODUCTIONS 

RO.  Box  319-ST. 
Weymouth,  MA  02188. 

Check  or  money  order  oniy.  We  ship  atf  orders  within 
10  days.  Outsjde  U.S.A.  please  add  S2.  for  air  mail 
MA  residerfts  pFease  add  B%  sales  tax. 


BATTERIES 

NicKel'Cadmium,  Alkaline,  Lithium, 
Sealed  Lead  Acid  For  Radios^  Computers, 
Etc.  And  All  Portable  Equipment 

YOU  NEED  BATTERIES? 
WE'VE  GOT  BATTERIES! 

CALL  US  FOR  FREE  CATALOG 


E.H.YOST  &  CO. 

7344TETIVARD. 
SAUK  CITY,  Wl  53583 

(608)643-3194 
FAX  603-643-4439 


PERSOf<lAL  COMPUTER FIFPEATEfl  COi^TROLLER 
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/'Fuli  Duplex  Autopatch 
v^  91 1  Emergency  Access 
^  R  e V  e  rs  e  A  ut  opat ch  i^Tol  i  R  estd ct  i  on 

*^ Voice  Mail        invoice  ID'S     i/BSRXlO 
v^Voice/Tone/DTMF  Paging      ^/Scheduler 
*/Links      •^Programmable  Courtesy  Tones 
/Hardware  Logic  \fO       i/Real  Time  Clock 
v^ Morse  Code  Practice        /Remote  Base 

PCRC/2  Combines  the  power  of  your 
XT/ATplatform  with  a  high  quality  play  and 
record  voice  digitizer  creating  the  ultimate 
repeater  controller.       ^^^.^^.  ^^^_^^^^^j^^ 

BBS:  516'2&6-151B        Fax:  516-563-4716 
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ONV  SAFETY  BELT  CO. 

P.O.  Box  404  •  Ramsey,  NJ  07446 

aOO-345-5634 

Phone  &  FAX  201  ■327-2462 


ONV  Safety  Belt  Wfth  Seat  Harness 
^.yijil  ^  $89.95 

OSHA 

WeSlifp 

Worfdwide 

Order  De$k  Open 

7  DaysAVeek 

ONV  Tool  Pouch  $t 5.95 

Add  S4.00  For  Handiing  VISA  M/C  CHECK 


ONV  Beir  W/O  Seat  Harness 
$74.95 
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THE 

GREAT 

MOBILE 

PEAR 


The 

Texas 
BugCatcher 

HF  Mobile  Antenna  Syslem 

■  Hi  Q  ajr-wourd  COeEs 

•  Minrmym  SWR,  -  excellent  perftjr- 
manee  on  all  HF  bands 

■  Easy  a&sembly  ro  meet  almost  any 

configufation 

•  Fits  standard  3/8-24  SAE  mounts 

•  Various  iength  base  masts  &  wtiips. 

SEND  FOR  A  FREE  BROCHUREi 

i-lenry  Allen  WB5TY0 
30O'LUV-BUG-1   Toll  Free  ortfer  fine 
903-627-4163  For  information 

GLA  Systems 

PO  Box  425 

Caddo  Mills,  TX  75135 


New! 

146/Z20M46WIHZ 
MOBILE  TBIBANDEB! 

Tha  first  VHFAJHF 
Trib4n^?rvvi1tigflin* 

GAIN:  14e  MHz  ;2.1ddB 
222  MH2  3^de 
44e  MHz  5,5ilB 

Dfl'Segiwd  for  use  with 
tha  Konwood  TM-741A 
and  loom  PC-901A 

Tripte'Xer  alio 
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Number  24  on  your  Feedback  card 


Mike  Bryce  WB8VGE 
2225  Mayfiower  NW 
MsssiHon  OH  44646 

The  "Oscillator  from  Helf" 
Returns 

Another  year  is  about  to  bWe  the 
dust,  so  this  month  we'll  tie  up  whatev- 
er loose  ends  are  laying  about  and  dig 
into  the  mall  bag. 

One  of  the  columns  that  brought  a 
ton  of  mait  (including  some  hate  mail) 
to  my  house  was  the  "Oscillator  from 
Heir  column.  Seems  even  though  the 
soldering  iron  lays  cold,  that  oscillator 
continues  to  cause  me  trouble. 

First  things  first:  The  schematic 
shown  in  the  column  had  a  missing 
ground  connection  on  the  tuned  cir- 
cuits. Many  of  you  may  be  thinking  to 
yourself,  "It  s  no  wonder  it  did  not  work, 
he  had  no  ground  on  the  tuned  cir- 
cuits." Well,  there  was  a  ground  con- 
nection: in  fact,  several  ground  con- 
nections, to  be  triple  sure  the  tuned  cir- 
cuits were  not  fioating  above  ground. 

Oh  yes,  I  did  manage  to  get  the  os- 
cillator to  work.  I  had  to  remove  the 
1N914  diode  from  the  FET  That  diode 
seemed  to  clamp  the  oscillator  so 
much  as  to  inhibit  it  from  working.  Re- 
moving the  diode  caused  the  damn 


Low  Power  Operation 

thing  to  start  working. 

The  original  circuit  came  from  a 
Doug  Demaw  QRP  notebook,  I  talked 
with  Doug  at  the  1992  Dayton 
Hamvention  about  the  trouble  I  was 
having  and  he  told  me  he  encountered 
no  trouble  getting  the  circuit  to  work,  in 
fact,  he  had  a  finished  version  of  the 
DC  receiver  using  the  very  same  oscil- 
lator. Tm  still  not  sure  why  I  ve  not 
been  abie  to  get  it  to  work  as  it  should. 

But,  I've  had  quite  a  few  realty  good 
answers  to  my  question  of  why  it  did 
not  work.  For  those  who  did  take  the 
time  to  write,  thanks!  I  replied  to  all  the 
letters  and  sent  along  a  complete 
schematic  of  the  project  I  was  trying  to 
get  to  work.  Many  of  the  letter  writers 
suggested  a  different  type  of  circuit  al- 
together. The  oscillator  circuits  were 
split  about  half  and  half  between  using 
an  external  active  device  in  a  VFO  cir- 
cuit or  using  the  on-chip  oscillator  of 
the  NE6Q2.  A  good  example  of  using 
the  internai  oscillator  of  the  NE602  as 
a  direct  conversion  receiver  can  be 
seen  in  tx^th  the  Sudden  and  the  Neo- 
phyte receivers.  Both  use  the  f>JE602 
mixer  as  an  oscillator  for  the  VFQ  and 
front  end  (mixer)  of  the  receiver. 

Tve  included  some  of  the  better 
schematics  for  those  wishing  to  build 


TALK  WITH  THE  KNOWLEDGEABLE  PEOPLE  AT 
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ELECTRONICS 


FEATURING  AN  EXTENSIVE  LINE  OF  YAESU  PBODUCTS 


ALL  MODE  HF 
BASE  STATION 


#FT1000D 
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$328,00 

* 
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2MHT 

$299.00 
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$339.00 

* 
* 

FT470 

2M/440  HT 

$404.00 

■ 

FT911 

122  MHZ  HT 
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ALL  MODE  HF  PORTABLE 

$929.00 
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Calf  us  af  (408)  998-5900 

Since  1933 


<zy 


-Hf- 


(NPtiT 


AUDIO 
GAm 


PUNEL  >*■ 
MOUNT 


lo^r 


+ 


m 


27011 


"DOmF 


m 


0.01 


;JJ0 


/?7 


i 


ii: 


:a.oi 


7^ 


6il 


10 


m 


MOUMT  AS  CLOSt   A3 
POSSiete    TO    K 


Figure  t.  Schematic  for  a  simple  general  purpose  audio  amptifier. 
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up  a  working  VFO  for  Iheir  projects. 
I've  not  had  the  time  to  reproduce 
them,  so  it's  bu Elder  beware!  There  is 
no  guarantee  they  wjll  work  and  exper- 
imentation will  be  needed.  1  hope  this 
is  the  last  I  hear  from  the  oscillator 
■from  hell! 

QRP  Frequencies 

I've  received  requests  for  the  QRP 
frequencies^  loo.  IVe  had  these  in  the 
coEumn  many  times,  but  here  they  are 
again.  You'll  find  QRP  operators  on  or 
near  these  frequencies:  3.550,  7.040 
(and  look  for  G-QRP  members  on 
7,030)  7.060,  10.105,  10.115,  10.123. 
14,060,  21.060  and  28.060  MHz. 
Tliere  seem  to  be  no  special  QRP  fre- 
quencies for  the  WARC  band^,  and  tha 
ones  I  have  iisted  for  30  meters  are  not 
backed  by  any  group  or  dub,  I  don't 
know  of  any  QRP  calling  frequencies 
on  the  18  and  24  meter  bands. 

If  you  Ye  really  into  milN  watting  with 
tne  FireBall  transmitters  {November 
1990).  then  look  for  others  chirping 
aw3y  on  28 .060 >  28.322  (CW  or  voice) 
and  28.636  MHz.  The  Fireball  transmit- 
ters run  about  50-60  milliwatts.  Youll 
be  surprised  how  far  you'll  be  abie  to 
talk  with  that  much  power  on  10  me- 
ters. 

A  Simple  Audio  Amplifier 

I've  been  asked  by  several  readers 
for  a  simple  general  purpose  audio 
amplifier.  I've  got  just  the  thing  you 
need!  (See  Figure  1.)  Ifs  simple,  easy 
to  build  and  works  like  a  champ.  You'll 
be  able  to  get  all  the  parts  from  Radio 
Shack.  There  is  no  PC  board,  but  you 
should  have  no  trouble  putting  this  cir- 
cuit together  on  a  small  piece  of  pert- 
board.  1  use  the  stuff  the  shack  has 
hanging  on  the  wall;  it  has  a  copper 
pattern  on  one  side  of  the  board,  mak- 
ing it  very  easy  to  solder  IC  sockets 
and  other  parts  to  the  board. 

A  LM386  is  the  heart  of  this  project. 
I  know,  why  use  the  386  when  there 
are  so  many  different  (and  better)  au- 
dio ampitfier  chips  available?  Well, 
number  one.  Radio  Shack  has  this  part 
hanging  on  the  wall!  The  336  is  nor- 
mally easy  to  tame  and  you'll  get  about 
500  mW  of  audio  from  it.  it  woni  rattle 
the  front  windows,  but  It  provides  more 
than  ample  audio  for  most  projects. 

A  low  value  capacitor  couples  audio 
into  the  10k  pot  This  is  the  gain  con- 
trol (volume)  and  should  be  a  panel- 
mounted  part.  The  speaker  is  coupled 
from  the  output  of  the  366  via  a  100  \iF 
capacitor,  Don't  forget  to  add  the  0,01 


cap  and  the  10-otim  resistor  on  the 
output  of  the  386.  Also,  don't  forget  the 
de-GOupiing  capacitors  on  the  VCC  line 
either.  If  you  are  usmg  an  external 
power  source  for  the  amplifier  and  the 
amplifier  breaks  into  oscillation,  you 
might  want  to  increase  the  value  oMhe 
220  |iF  capacitor.  Doubling  or  even 
tripling  the  value  of  the  220  jaF  capaci- 
tor may  be  needed  to  tame  the  386  au- 
dio amplifier 

Construction  is  so  simple,  we'll 
keep  it  very  short.  Use  a  socket  for  the 
LM3SS  and  keep  the  leads  short  to 
and  from  the  chip.  After  you  have  as- 
sembled the  circuit,  test  it  before  you 
put  it  in  a  box.  Apply  +8  to  +12  volts 
and  check  to  be  sure  there  is  voltage 
on  pin  #6  and  nothing  (GND)  on  pin 
#4,  You  can  use  a  standard  9 -volt  bat- 
tery to  run  the  amplifier,  but  it  won"! 
last  too  long.  A  better  way  would  be  to 
use  a  12- volt  supply.  Steal  this  from 
any  source  you  might  have  tn  {he 
shack-  Buti  watch  out  for  the  wall  suck- 
er transformers.  They're  usually  not 
very  well  filtered  and  may  cause  the 
entire  Circuit  to  oscillate  and  hum  bad* 
ly. 

Testing  Is  simple.  Turn  the  gain  con- 
trol all  the  way  up  and,  using  your  fin- 
ger as  a  noise  source,  touch  the  audio 
input  jack.  This  should  produce  a  loud 
hum  in  the  speaker.  Button  the  unit  up 
In  a  cabinet  of  your  choice.  I  installed 
my  unit  in  one  of  the  ptastic  project 
boxes  from  Radio  Shack.  RCA  jacks 
are  used  for  audio  input,  as  well  as  a 
standard  l/S-inch  jack,  i  placed  the 
speaker  inside  the  project  t>ox.  A  coax- 
ial jack  allows^  me  to  power  the  ampiifi- 
er  from  a  variety  of  sources, 

I  now  have  a  handy  universal  audio 
test  amplifier— just  the  thing  for  testing 
out  a  direct  conversion  receiver  or  for 
using  as  a  troubleshooting  aid  En  re- 
ceiver repair.  1  guess  it  would  make  a 
good  audio  add-on  for  a  crystal  set. 
tool 

Looks  like  that's  all  the  space  this 
month.  If  you  like  what  you've  been 
reading  here  in  the  "QRP"  column, 
then  by  all  means  send  in  the  reader 
Feedback  card.  If  nothing  else,  you 
might  win  a  free  subscription  (or 
renewal)  to  73  Amateur  Radio  Today\ 
Afso.  if  there  is  something  you  would 
like  to  see  in  the  column.  ASKi  I 
can  be  reached  via  CompuServe 
(73357,222),  America  or^line  (Michael 
1007),  and  Prodigy  (PPGJ40E).  Of 
course,  I  have  a  large  mail  bo3<  and  a 
friendly  mail  person,  so  USPS  works 
just  fine.  too. 
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The  beginner's  guide  to  the  exciting 
world  of  amateur  radio." 


Radio  Fun  is  packed  full  of 
information  to  help  yoy  get  more  fun 
out  of  amateur  radio.  Basic  **how-to**  articles 
will  gel  you  up  and  running  on  packer,  ATV,  RTTY, 
DXing,  and  the  dozens  of  other  activities  that  make  amateur  radio 
such  a  great  hobby.  You  Ml  get  et|uipmeni  reviews  geared  toward  the 
newcomer.  WeMI  help  you  upgrade  to  a  higher  class  license  with 
monthly  columns  designed  to  teach  you  what  you  need  to  know  in  a  fbn 
and  exciting  way.  You'll  find  it  all,  and  more,  in  the  pages  of  Radio  Fun. 

Don^t  wait  another  minute.  Subscribe  today  for  only  $12.97  for  one 
year.  Thai*s  12  issues  of  the  only  ham  radio  magazine  that  is  geared 
especially  for  the  newcomer,  or  any  ham  who  wants  to  get  more  fim  and 
exciiement  our  of  amateur  radio— fica/fr?  Fun  * 


12  issues  for  only  $12.97 
1-800-257-2346 
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Afni0  Johnson  NIB  AC 
43  0/(i  Homestead  Hwy. 
N.  Swaniey NH  0343f 

Notes  from  FN42 

/  was  very  disheartened  when  t 
opened  a  tetter  from  Vaughan  Henderson 
ZUTGC  whife  preparing  this  column.  He 
reports  the  Silent  Key  status  of  De$ 
Chapman  ZL2VR,  73  Hambassador  for 
New  Zealand.  Des  tias  been  a  regular 
contributor  to  73  for  many  years  and  al- 
ways served  his  country  well  with  his 
timely  and  informative  reports.  His  pres- 
ence wilt  be  missed  by  ALL  hams 
throughout  the  world 

Vaughan  has  volunteered  to  become 
the  new  Hambassador  to  New  Zealand,  t 
have  reprinted  his  very  informative  letter 
to  me  under  the  New  Zealand  banner 

A  tetter  from  the  Republic  of  Slovenia 
gives  us  some  hope  as  to  the  well-being 
of  the  ham  population  there.  One  ham 
club  developed  an  Introductory  ham  radio 
course  and  graduated  14  young  hams. 
This  effort  then  caused  the  development 
of  a  ham  radio  club  with  a  ciut)house. 
Just  think  nrfraf  could  happen  if  all  of  our 
cities,  targe  and  small,  ran  ham  radio 
courses  just  once  a  year! 

Fourteen  new  hams  each  year  seems 
so  very  small  when  you  look  at  it  as  just 
an  individual  news  item.  BUT  what  If 
those  14  were  multiplied  by  the  number 
of  cities  where  there  were  at  least  one  li- 
censed ham  willing  to  dig  down  and 
spend  several  hours  a  night  for  about  II 
or  12  nights?  I  have  even  heard  of  '*cram" 
sessions  tasting  just  a  weet<end.  prepar- 
ing students  to  take  the  licensing  exami- 
nations. 

What's  two  hours  a  week  for  12 
weeks?  t  know  I  can  waste  that  much 
time  very  easily  Just  sitting  In  front  of  tfie 
television,  probably  more  like  two  hours  a 
night.  All  it  takes  is  for  someone  (maybe 
even  YOU)  to  mention  the  idea  of  having 
ham  classes,  giving  something  back  to 
your  hobby 

I  mentioned  that  a  group  of  hams  in 
the  Keene,  New  Hampshire,  area  did  just 
that  during  the  late  spring,  and  the  experi- 
ence was  so  rewarding  that  we  alt  agreed 
immediately  following  the  last  session 
that  we  wanted  to  do  it  again  in  early 
1993.  i  am  very  happy  to  report  that  all 
(approximately  30}  of  the  students  who 
completed  the  course  now  have  a  ham  ti- 
cense  of  some  sort  and  that  one  has 
completed  his  Advanced.  They  are  all 
very  enthusiastic  about  the  hobby  and 
some  have  even  volunteered  to  help  dur- 
ing the  next  course.  If  you  have  never  ex- 
perienced the  feeling  it  gives  to  tte  one  of 
the  teachers,  there  is  nothing  like  It.  As 
one  of  the  US  TV  commercials  says,  ""Try 
it,  you'll  like  iti" 

Lastly  this  is  a  very  special  time  of  the 
year  for  many  of  our  readers,  i  wish  that 
each  and  every  one  of  you  has  a  very 
joyful  experience  and  begins  the  New 
Year  with  the  joy  In  your  heart  of  Peace 
On  Earth,  Good  Witt  Toward  Your  Fellow 
Man.—Arnie,  NIBAC. 


Roundup 

Philippines  Letter  from  Rene  A. 
Aguinatdo  4F2fR:  Special  Event  Station 
4G2BAG,  commemorating  the  83rd 
founding  arrniversary  of  Baguio  Cityi 
Philippines^  was  conducted  by  members 
of  the  Benguet  Amateur  Rad^o  Operators 
Network  Society  (BARONS,  Inc.)  and  the 
Texas  Instruments  Amateur  Radio  CJub 
(TARC,  Inc.),  both  duly  licensecf  and  rec- 
ognized amateur  radio  service  clubs  by 
the  Philippine  Amateur  Radio  Association 
and  the  National  Telecommunications 
Commission  of  the  Philippine  Govern- 
ment. 

Baguio  City,  the  summer  caprta!  of  the 
Philippines,  is  approximately  250  km 
north  of  Manila  in  the  Province  of 
Benguet.  It  has  an  elevation  of  about  1 .5 
km  above  sea  levet  and  an  average  year- 
round  temperatufie  of  18  degrees  centl- 
grade. 

Operation  was  conducted  starting  at 
OOOOZ  26  August  to  2359Z  7  September 
1992  with  phone  and  CW  on  the  40,  20, 
15j  and  10  meter  bands  only.  A  tempo- 
rary operating  permit  was  provided  by  the 
National  Telecommunications  Commis- 
sion Regional  Office  #1. 

Participating  operators  were:  Renato 
DU2BAD,  Gel  DU2RK,  Alvin  4F2AWE 
and  Rene  4F2IR-  Other  members  of  both 
clubs  provided  the  logistics  and  financial 
support.  BARONS  and  TARC  were  also 
ihe  same  hams  who  operated  the 
0X2VOA  special  event  station  (com- 
memorating the  50th  year  of  VGA  world- 
wide broadcasting)  last  February  (1992) 
with  Tom  W7LUU  as  the  lead  operator. 

QSL  information  for  4G2BAG  is  via 
ttie  PARA  (DU)  QSL  Bureau,  or  via 
DU3D0  in  the  American  International 
Call  book.  [Rene  A.  Agulnaldo,  4F2fR, 
Vice  President  BARONS,  89  T  Bugatton 
St.,  Aurora  Hill,  Baguio  City,  Philippines 
2600.1 

Russia  Short  note  from  Jack 
UA3RCS:  The  Michurinsk  Contest  Group 
is  issuing  the  "MCG  IVIedar  for  QSOs 
with  MCG  memtrers.  Contacts  after  Octo- 
ber 1 ,  1990^  are  valid.  Further  infomiation 
may  be  received  from  the  Award  Manag- 
er Anatoiy  Zhellotrubov,  U23RV,  PC  Box 
30,  Michurinsk,  393740,  Russia,  A  SASE 
is  required.  QSL  info  for  R3R.  RR3R. 
RX3ARM,  RZ3R  and  UKIPGO  (Fran2 
Josef  Land)  are  via  RA3RQT,  Andy 
Yatskiv,  at  the  previous  address. 

Republic  of  Stovenia  Letter  from 
Joseph  Zetle  W8FAZ,  translated  from 
Slovenec,  September  17,  1992:  In  1964 
a  prirr\ary  section  of  the  Sobola  Radio 
Club,  Teshanovci,  was  established.  Tfiis 
was  the  first  section  among  Slovenian  vil- 
lages. 

Old-timers  like  to  recai!  the  beginnings 
and  difficulties  of  the  firs!  transmitters. 
They  were  helped  greatly  by  Tony  Grchar 
at  first.  He  is  credited  with  founding  ama- 
teur radio  in  SCovenia,  However,  with  a 
few  eKceptions,  activity  slowly  died  away. 
Then,  towards  the  end  of  last  year,  some 
30  years  later,  amateur  radio  in 
Teshanovci  came  alive  again. 


No  one  expected  such  a  reaction  and 
so  much  etort  expended  by  former  and 
present  radio  amateurs.  Last  winter,  in 
cooperation  with  members  of  the  Sobota 
Radio  Club,  they  successlully  developed 
a  course  in  the  elements  of  amateur  ra- 
diO-  The  program  was  intended  for  local 
youths  and  the  elementary  school  of 
Boginja,  The  course  was  successfully 
completed  by  14  youngsters. 

During  the  occasional  meetings  the 
members  expressed  a  desire  to  erect 
new  club  headquarters.  The  original 
quarters  were  located  In  the  village's  fire- 
house.  Not  only  were  the  quarters  confin- 
ing, but  the  firehouse  was  located  along 
a  busy  street.  All  of  this  tended  to  dis- 
courage active  participation. 

With  the  support  of  the  Sobota  RTV 
Club,  the  community  of  Murska  Sobota, 
local  groups,  and  the  village  boards  as 
well  as  the  unselfish  help  of  numerous 
villagers  and  youngsters,  last  spring  they 
completed  the  club's  new  quarters.  The 
quarters  are  located  behind  the  village 
firehouse. 

Within  the  new  addition  are  the  club 
room^  office,  work  space,  and  washroom. 
At  least  30  hours  of  volunteer  work  went 
into  the  project. 

Additional  information:  Since  the  Re- 
pub3ic  of  Slovenia  broke  away  from  the 
old  Jugoslavia,  the  inlernational  call  letter 
prefix  has  been  changed  from  YU3  to 
4N3.  [Joseph  Zelle  W8FAZ,  24124  Gien- 
brook  Blvd.,  Euclid  OH  44117^1971.} 

NEW  ZEALAND 

Vaughan  N,  Henderson  ZLITGC 

217  Glenfleld  Road 

Glenfieid 

Auckland  1310 

New  Zealand 

\  am  writing  to  offer  my  services  as  a 
possible  73  Amateur  Radio  Toofay  maga- 
zine contributor  to  the  *73  Enternallonar 
column  for  ZL  Des  Chapman  ZL2VR,  the 
previous  contributor^  has  recently  be- 
come a  Silent  Key,  and  you  may  be  look- 
ing for  a  replacement. 

I  think  I  can  do  the  job.  Perfiaps  a  little 
background  will  help.  I  have  held  an  am- 
ateur radio  licence  for  22  years.  Here  in 
ZL  we  have  had  a  non-fwlorse  licence 
called  Technician  Grade  for  about  24 
years  now  (what  an  enlightened  coun- 
try! (),  and  1  have  enjoyed  operation  on 
V  H  F/U  H  F/m  icro waves/amate  ur  sate  II ites , 
and  contesting,  for  all  that  time.  Yes— t 
am  finally  having  a  go  at  passing  my  12 
wpm  and  becoming  a  fully  licensed  haml 

in  my  22  years  l  have  been  involved 
quite  extensively  with  local  clubs— I  am  a 
life  member  of  one,  having  had  a  hand  in 
setting  it  up  (Wellington  VHF  Group), 
Since  moving  to  the  present  QTH  some 
1 4  years  ago  I  have  been  involved  as  a 
committee  member,  secretary,  president, 
and  again  latterly  as  a  committee  mem- 
ber of  the  Auckland  VHF  Group. 

What  IS  probably  more  relevant  to 
writing  for  73  f^agazine  is  that  1  have 
written  the  "VHF  Column"  for  the  New 
Zealand  National  Amateur  Radio  Associ- 
ation (NZART)  magazine  Break-In  for 
some  four  years,  moved  on  from  that  to 
write  the  "Amateur  Satellite"  column  for 
the  same  magazine  for  about  three 
years,  and  lately  have  been  editor  and 
assistant  editor  of  my  local  club  maga- 


zine, Spectnjm,  a  monthly  22-  to  26-page   . 
production.  * 

1  have  also  written  the  occasional  arti- 
cle for  Break-In  magazine,  most  recent  of 
these  has  been  a  write-up  of  the  Technol-  | 
ogy  Convention  (similar  to  the  USA  VHF 
Conventions),  and  prior  to  that  articles  on 
repeater  sites  the  Auckland  VHF  Group 
have  developed  in  our  local  area,  ' 

r^y  other  activity  in  amateur  radio  at 
present  is  as  a  member  of  the  18-mem- 
ber  National  Executive— similar  to  an  AR- 
RL  Director,  except  we  call  ourselves 
Counciliors— and  as  such  am  very  much 
up  with  what  is  happening  in  the  amateur 
radio  scene  in  IVew  Zealand.  Also,  I  have 
a  good  oversight  of  international  amateur 
radio  affairs,  especially  in  lARU  Region  3. 

So  there  you  have  it)  If  my  back- 
ground and  limited  writing  skills  lead  you 
to  believe  that  I  could  be  suitable  for  the 
position.  I  would  be  pleased  to  hear  from 
you. 

[Needless  to  say  f  am  deeply  sad- 
dened to  hear  of  the  death  of  Des  Chap- 
man ZL2VR.  He  gave  us  so  much  during 
the  many  years  of  being  the  73  Hambas- 
sador for  New  Zealand.  After  reading 
several  of  the  articles  whtten  by  Vaughan 
t  have  concluded  that  he  is  a  very  capa- 
ble writer  and  I  have  accepted  his  offer  to 
become  the  new  Hambassador  for  New 
Zealand,— Arnle] 

OKINAWA 
JAPAN 

David  Cowhig  7J6CBQ 

Packet:  7J6CBQ  @  JR6RMV.4Z 

JNETR6JPNAS 

Hello  to  all  from  David  Cowhig.  My 
new  call  7J6CBQ  came  in  June  with  the 
help  of  the  JARL  International  Section  in 
Tokyo-  Okinawa^  a  70 -mile- long  string 
bean  shaped  island  running  north-south, 
ties  3O0  miles  from  both  Taiwan  to  the 
south  and  the  rest  of  Japan  to  the  north. 
The  one  million  Okinawans  have  the 
world's  highest  life  expectancy— 84 
years— and  today  include  120  people 
age  100  and  up.  Okinawa,  located  in  a 
frontier  area  between  China  and  Japan, 
was  strongly  influenced  by  Chinese  cul- 
ture until  it  formally  became  part  of  Japan 
in  1872. 

Okinawa  tiam  clubs  are  centered 
around  special  Interests  such  as  contest- 
ing, satellites,  DX,  and  foxhunting.  The 
Radio  Society  of  Okinawa,  a  predomi- 
nantly American  club  which  meets  at  the 
Kadena  USO  on  the  first  and  third 
Wednesday  of  each  month,  offers  US 
ham  license  examination  sessions  every 
three  months.  Once  a  US  ham  license  is 
In  hand,  getting  a  Japanese  ticket 
through  reciprocal  licensing  is  easy. 

The  ham  bands  are  a  tot  different  from 
the  US  East  Coast.  Two  meter  (144-146 
MHz)  FM  activity  Is  all  simplex;  a  dozen 
tone  access  repeaters  serve  Okinawa 
hams  on  the  430-440  MH^  amateur 
band.  The  long  narrow  shape  of  the  Is- 
land makes  a  yagf  a  good  choice  even 
for  general  work  on  2  meters!  Aside  from 
the  many  new  callslgns  1  hear  here,  I  no- 
tice that  the  HF  bands  are  not  as  crowd- 
ed as  at  home  (USA),  probably  because 
with  the  Pacific  Ocean  to  the  East  and 
China  and  Russia  to  the  West,  hams  are 
not  scattered  a!  convenient  distances  for 
HF  skip  as  is  the  case  in  North  America. 
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Hams  in  Taiwan  (BV).  now  numbeifng 
over  500.  can  now  work  mainland  Chi* 
nese  (BY)  nams  free^.  J  had  a  ha^-hour 
Chal  wftti  Fanny  BY3AB  m  Ttanfin  today, 
much  more  interesting  than  the 
hella/goQf^ye  oontad  I  probably  would 
have  had  working  China  from  my  home 
slalion  in  Virginia.  Speaking  of  ffre  Chi- 
nase,  the  lower  500  kHz  or  10  meters 
sountfs  like  the  OB  band  when  the  skip  is 
ii— and  almost  an  the  voices  are  speak- 
ing Cantonese?  The  rapid  growth  and 
opening  up  of  Cfiina  wJIJ  make  China  one 
of  the  big  ham  radio  countries.  Equaling 
the  1^  million  ham  stations  and  over  1 .5 
million  hams  In  Japan  will  take  some 
time,  however. 

The  Sep  I  ember  1992  ^ue  of  JARL 
News  repcrts  that  illegaJ  use  of  2  meters 
by  truck  drivers  has  become  a  very  seri- 
ous problem.  On  July  1, 1992,  a  study  of 
144.00  to  144.48  f^Hz  In  the  Osaka  re- 
gion found  that  1 7  of  the  24  stations  op- 
erating at  20  kHz  inlervals  in  this  range 
were  iJtegal.  Illegal  stations  often  appear 
on  ham  repeaters  in  11^  Tokyo  area. 

LeaiTting  how  to  work  in  Japanese  on 
packet  radio  has  been  a  real  Ihrill.  I 
bought  a  copy  of  Japanese  language 
EX>S  J  5,av— a  version  of  IBM  PC  stan- 
dard DOS  which  rtins  In  Japanese  en 
PCs  having  at  least  2  Mb  (megat^ytes)  of 
RAM  (random  access  memory),  as  weJl 
as  if)  Engfrsh  In  its  US  mode-^or  about 
$120  [USS  J  assume].  Nexj,  I  g^  a  txspf 
of  VVTEBM.  a  free  Japanese  language 
modem  program.  To  enter  the  kana  and 
kanji  characters  ol  Japanese  you  need  a 


front *end  processor  (FEP).  You  can  ei- 
Itier  yse  the  FEP  which  comes  with  DOS 
J  SOV  (in  whidi  case  you  will  need  4  Mb 
of  RAM)  or  elsa  a  more  sophisticated 
FEP.  such  as  wxti,  w^ich  seite  fdf  about 
$80.  Now  I  was  able  to  worf(  packet  us^ 
my  PK-232  and  use  one  of  ihe  fine 
Japanese  language  packet  RBBSs  on 
Okinawa  Japanese  kajijl  charadefs  and 
kana  are  transmitted  using  two  byles  al  a 
time  m  order  to  handle  the  approximalely 
6,000  charactefs  in  tlie  JIS  i  and  JIS  II 
character  sets.  Enter  the  commands 
AX25  and  Sbitconv  ON  so  an  eight  bits  of 
each  byte  wilt  get  through  the  TNG  (ter- 
minaJ  node  conlroflerj  to  your  computer. 

My  packet  address.  7J6CBQ@ 
Jfi6RMV.47JNETR6.JPN.AS,  means 
that  my  home  BBS  (JR6RMV)  is  in  pre- 
fecture 47  (Okinawa)  which  is  in  turn  lo^ 
caled  in  the  sixth  call  area  (Kyushu  ra- 
gfon)p  in  Japan,  in  Asia.  Once  I  am  more 
settled  in  I  will  join  some  Japanese  ham 
clubs  and  write  another  report.  As  the 
Ryukyu  Broadcasling  Company  jingle 
goes,  I  am  enjoying  my  '^sunshine  shower 
in  Okinawa^ 

It  r$memtmr  my  time  at  Kadena  and 
the  rest  ot  the  is f and  during  the  fate 
IQSQs.  H  is  a  t>eauUfut  istand  and  has 
very  nice  people,  i  am  sure  that  David 
wi&  er^y  twnsetf  white  tie  ^  there,  f  ttave 
sent  a  tetter  to  him  to  see  if  he  woutd 
conskter  becoming  a  73  Hambassador 
forOkinav^^  i  ham  also  sent  hkn  a  pack- 
et message  so  we  wiH  see  how  reliadfe 
that  method  of  communication  to  Asia 
ts^ — Ammj 


-  Packet  Radio  - 

Portable  &  Affordable! 


Model  B?A 
Packet  Modem 
M<hie  in  USA. 


^  Simple  JjiiitaUatjuii 
i€  No  Externa)  pDW4*r 

*  Smart  Dog™  Timer 
it  Perfect  For  Portahte 

*  Assembled  Si  Tested 
^VHF,UHF,HF(JOMi 


Wtieilii^r  you're  an  experiLnicefl  Racketeer  or  a  newcomer  wajitiiig  to 
explore  packet  for  the  first  Ume,  this  is  what  youVe  been  wailjng  for! 
Tliank.*!  to  a  breaklhroMgh  in  digital  ^rgtrat  processing,  we  have 
!k  veloped  a  liny^  full -feaiu red,  packet  modem  at  an  uiiprecedenred 
law  price.  The  BayPac  Model  BP-I  transforms  your  PC-con jpatj hie 
computer  joio  a  powerful  Packel  TNC, 
capable  of  supporting  sophislicated  features 
like  digipeatiitg,  Hie  transfer,^,  and  remote 
temimal  access.  NOW  is  tJie  linie  for  YOU 
to  join  the  PACKET  REVOLUTION! 
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CIRCLE  269  ON  REAOCfl  SE]IVK£  CARD 


33rd  ANNUAL 

TROPICAL  HAMBOREE 

AMATEUR  RADIO  &  COMPUTER  SHOW 
ARRL  HAMFEST  OF  THE  AMERICAS 

FEBRUARy  6  -  7, 1993 

DADE  COUNTY  YOUTH  FAIR  &  EXPOSITION  CENTER  •  MIAMI,  FLORIDA 

•  Sponsored  by  Dade  Radio  Club  of  Miami,  Inc. 


PROGRAMS  &  ACTIVITIES  FOR  EVERYONE  •  SOO^  EXHIBIT  BOOTHS  •  DXCC  FIELD  CHECKING 

•  800+ INDOOR  SWAP  TABLES  •  FREE  PARKING  FOR  15,000  VEHICLES 
•  300  CAMPSITES  WITH  HOOK-UPS  &  LAUNDRY  FACILITIES  •  ON-SITE  LICENSE  EXAMS 

SPECIAL  EVENTS!!! 

"HURRICANE  ANDREW  COMMUNICATIONS  CRITIQUE" 

"EXPANDED  YOUTH  FORUM  WITH  COMPLIMENTARY  ADMIHANCE  FOR  STUDENTS" 

"CONDUCTING  AMATEUR  RADIO  CLASSES" 

(Educational  forum  for  teachers,  class  Instructors  and  parents) 

"FCC  FORUM" 
ALL  THE  ABOVE  IN  ADDITION  TO  USUAL  HAMBOREE  FESTIVITIES 


Resistratiori:  S5.00  Advance  —  S6.00  Door  (Tax  Inct.)  •  Valid  Both  Days  (Advance  deadline  Feb.  2J 

Sv^ap  Tables:  S20.00  each  (Tax  Ind.)  +  Registration  •  Power:  SI 0.00  per  User  (Tax  Incl.) 
Campsites:  3  Days  (Fri.,  Sat,,  Sun.)  540.00  (Tax  Incl.)  •  4  Days  (Thurs.,  Fri.,  Sat.,  Sun.)  $55.00  (Tax  Incl.) 

Headquarters  Hotel:  Miami  Airport  Marriott  -  S69.00  Single,  Double  +  Tax 
Call:  (305)  649-5000  -  Speak  Only  to  Reservation  Department 
Must  Mention  "Tropical  Hamboj-ee"  to  Get  Special  Rate.  Deadline  Jan,  25, 1993 
After  Deadline.  Special  Rates  on  Room  Available  Basis  Only  *  Alternate  Facilities;  Contact  Hamboree  Cliairman 

WRITE  TODAY  FOR  DETAILS  BROCHURE  Send  tO:  Chairman,  Evelyn  Gauzens,  W4WyR 

&  RESERVATION  FORMS  2780  N.W.  3rd  Street,  Miami,  a  33125 

(Available  Dec.  1  st)  Tel:  (305)  642-41 39  •  Fax:  (305)  642-1 648 

(All  checks  for  tickets,  camping  and  tables  should  be  made  fwyable  tO:  Dade  Radio  Oub  of  Miami,  Inc.) 


CttCL£  50  ON  REA&ER  SStVICE  CMtm 

73  Amateur  Radio  Today  December,  1992  83 


jH  numi 

Ask  kaboom 


Number  26  on  your  Feedback  card 


Michaefl  Gei&rKBWM 
c/o  73  Magazine 
70  Route  202  Nodh 
Peterborough  NH  03458 

More  Micro  Power 

Last  month,  w©  were  exploring  the 
microcontrollers  used  in  modern  ra- 
dios. Let's  Keep  gofng: 

WeVe  discussed  most  of  the  t unc- 
tions of  a  typicaf  micro  in  a  typical  rig. 
Also,  we've  seen  how  micros  read 
switches  and  tuning  knobs.  But  what 
happens  when  things  don't  work?  Is  it 
really  possible  for  you  to  troubleshoot 
your  own  digital  system,  or  should  you 
send  the  radio  in  for  service?  Well,  It 
depends  on  whars  wrong,  and  also  on 
what  you  feel  capable  of  fixtng.  jf  you 
have  a  decent  oscilloscope  and  know 
how  to  use  it,  you  mfght  have  success. 
If  you're  armed  only  with  a  VOM  or 
DVM  and  some  basic  DC  circuit 
knowledge,  you'd  be  smart  to  find  the 
shipping  box;  you'd  be  amazed  at  how 
much  expensive  damage  you  can  do 
in  a  few  miiliseconds'  time. 

Is  It  Broken? 

Let  me  state  up  front  that,  except  in 
cases  of  iightnmg  strike  or  other  seri- 


The  Tech  Answer  Man 


ous  electricai  abuse  (such  as  way  too 
much  voltage  from  a  malfunctioning 
voltage  regulator),  I've  almost  never 
seen  a  micro  simply  go  dead.  It  can 
happen,  of  course,  but  it  sure  Isn't 
common.  Most  of  today's  micros  are 
made  from  CMOS,  and  that's  a  pretty 
mature  and  reiiable  technology  Those 
chips  can  take  a  lot  and  keep  on  com- 
puting- 

ff  youVe  got  a  rig  which  doesn't  re- 
spond properly,  be  sure  the  problem 
really  is  with  the  digital  section  before 
you  start  hacking  at  the  micro  and  Its 
associated  circuits.  The  old  computer 
term  GIGO  (garbage  in,  gart^age  out) 
definitely  applies  here.  Remember,  the 
micro  can  only  act  on  the  information 
given  to  it.  For  instance,  if  the  radio  is 
jumping  frequency  or  not  tuning  prop- 
erly. checR  the  tuning  encoder  Is  it 
sending  pulses  when  you  turn  it?  Is  it 
sending  any  when  you  don't?  (It 
shouldn't  be.)  Most  tuning  encoders 
are  optical,  employing  a  slotted  disk 
between  an  LED  and  a  photodiode. 
They  tend  to  be  quite  reliabie,  ai- 
though  they  do  sometimes  quit.  Don't 
worry  if  you  can't  see  any  light  coming 
from  the  LED;  most  are  infrared. 
Scope  the  output  of  the  photodiode 


arxj  see  if  it  jumps  when  you  turn  the 
dial  If  not,  either  the  LED  is  not  work- 
ing, there's  no  power  to  it  or  the  photo- 
dicKle,  or  the  diode  is  bad.  If  the  puls- 
es are  there,  check  the  outputs  from 
the  entire  ericoder.  The  tuning  pulses 
should  be  there,  and  another  line 
should  go  up  or  down  depending  on 
the  direction  in  which  you've  turned 
the  knob.  If  something's  missing,  you 
have  a  problem  in  the  encoder,  not  the 
micro.  By  the  way,  some  encoders  use 
actual  switches  instead  of  optical  com- 
ponents, and  these  units  are  very 
prone  to  problems  caused  by  the 
switches'  wearing  out  and  making 
poor  contact.  Many  wa  Ikies  use  them 
for  the  rotary  tuning  controls^  and 
some  HF  rigs,  such  as  the  Yaesu  FT- 
747GX,  use  them,  too.  If  the  knob  has 
a  smooth  feei  as  you  turn  it,  it  proba- 
bly is  optical,  if  it  clicks,  it  may  be  me- 
chanical. 

On  the  Outs 

Output  problems  may  be  caused  by 
things  Other  than  the  digital  brains, 
too,  A  common  problem,  especially  in 
rigs  with  LED  and  vacuum  fluorescent 
displays,  is  lack  of  display  or  wildly  er- 
roneous numbers.  Sometimes,  ran- 
dom  segments  may  be  present.  Usu- 
ally, these  problems  are  not  caused  by 
the  micro.  Let*s  look  at  some  other 
causes: 

If  there's  no  display  at  all,  check  the 
power  to  the  digits.  With  LEDs,  that's 
just  the  line  coming  from  the  DC  sup- 


ply, and  it  probably  will  be  there.  With 
fluoresce nts.  though,  it*s  another  mat* 
ter  altogether.  Those  displays  require 
comparatively  high  voltages  (be  care- 
ful, please!)  and  are  driven  by  so- 
called  DC-to-DC  converters.  The  con- 
verters actually  are  little  switching 
power  supplies  which  take  the  low 
voltage  from  the  DC  supply  and  step  it 
up  to  anywhere  from  90  to  200  or  so 
volts.  In  my  experience,  the  vast  ma- 
jority of  fiuorescent  display  failures 
can  be  attributed  to  dead  DC/DC  con- 
verters. The  usual  cause  Is  failure  of  | 
the  switching  transistor  that  drives  the 
step- up  transformer. 

Most  displays  are  driven  by  transis- 
tors or  specialized  buffer  chips.  LEDs  I 
only  require  current  buffering,  so  a 
bunch  of  transistors  is  common.  The 
fluorescents,  however,  require  voltage 
transformation  as  well.  In  other  words, 
the  low-voltage  driving  signals  must  i 
be  changed  into  high-voltage  ones. 
The  special  buffer  chips  which  do  that 
are  subjected  to  quite  a  bit  of  electrical  ■ 
stress  and  they  are  good  suspects. 
Especially  if  one  whole  digit,  or  one 
segment  in  all  the  digits,  is  out,  check 
that  buffer  chip,  if  you  can  trace  the 
wire  for  that  segment  or  digit  back  to 
the  chip's  pin,  you  can  use  the 
schematic  to  figure  out  which  pin  is 
the  input  for  that  part  of  the  buffer  It  is 
quite  common  for  just  one  piece  of  the 
buffer  chip  to  open.  If  the  input  Is  there 
but  the  segment  or  digit  won't  light, 
you  probably  need  a  new  chip. 
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THE  WORLD  LEADER  IN  LOGGING  SOFTWARE! 


The  WB20PA  LogMaster  Plus/Plus 


HF  Logging  Syslem  for  PC  Compatibles 

♦  Highly  Accra! med  CLEAR,  UNCLUTTERED  User  Screens.      4  Used  By  lh&  GORDON  WEST  Radio  School. 

♦  TenTec.  KenwcHDd,  Icom,  and  Yaesu  Rigs  Supported.  ♦  COMPETmVE  UPGRADES  For  LOGIC,  DXBaso. 

♦  Advanced  PACKET  CLUSTER/QSY  Support  And  OttiefS  -  ONLY  $39,95  -  CALL  FOR  DETA3LSI 

4  Support  for  AU  btejor  CALL  SIGN  DATABASES.  #  Easy  To  Use,  MENU  DRIVEN,  Report  Generator^ 

$69.95  Complete,      Demo  Disk  $5;00  (Refundable  With  Purchase) 

Sensible  Solutions     (800)  538-0001 

P.O.  Box  474,  Middktown,  NJ  07748,  U.S  A 

Outsfde  Of  U.S.  And  Canada:  (908)  435-5066 
VtSA  And  MasterCard  Accepted 
^^Ftp^t^sshnalSo^wm^  For  77w  Bsiffb Amatm/f  -   7?m  Df/^^rem^  k  C/I^Of  T&See' 

European  DiatHbutor;  J^E  Reimcn  Box  213,  S-TAl  23  Landstrona,  Sweden  Tel:  0418^1'!  174 


Manufactursrs  o!  Quality  Communications  Equ*pmen1 


4  Repeaters 

•Links 

•Remote  Base 

•VHF.UHF 

•Receivers 

•Transmitters 

•Antennas 
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Computerized 

Controllers 
^Standard  and 
Computerized 
Auto  Patches 
'Duplexers 


HI  Pro  E 


EXPANDABLE  REPEATER  SYSTEM 


{t  A  MEwOOMCFfT  IN  PtPFATEB  DEE93H.  THE  Hi  Pfa   'E"  IS  A«  EMWWDrteLE  FIEPfiAtFFI  WItH  THE  F[)CLOWf*G  fCATllRe*  A  IV&fC:  HtHtAltR  WHICH  WOUtD  fH 
CUJCIE  A  COMPLETE  FIECEIVSR.  TFlANSMim^R  <^<*   PPW^T  rtHWEL  0ONTWX&  ^ND  »*WGATDfl5.  U?<1*L  SPBWIEPl  *ND  MiC  J*t«  j^ND  CAP*EU.F  rjf  FIJAJHF 
EXWNSlOM.  M.L  H(XI5S:0  IN  Ah  tCTREMELV  HUfiGEO.  EWCLDSEO.  ig-IStCH  RACK  MOUNTrtBLE  ODIMET. 
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MADISON 
SHOPPER 


ORDERS:  1(800)231-3057 

1  (713)  729  7300  or  729-8800 
FAX  1  (71 3)  729-4766 

New  and  Used  Meters, 

Tubes,  Transformers, 

Filter  Capacitors 

And  More         a|||K| 

FREE  List  Call         iWWiyj 


Madison  Electronics 

12310  ZavaNa  Streel 
Houston.  TX  77085 
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BayCom  Madem  ^^^— 


Low  Cost  Packei  lor  PC  /  Clones 


F9a1ur«s:  Software-based  PACKET  that  makes  vour 
cornputer  emulate  a  TNC  Modem  connects  from 
serial  port  to  RIG.  Watchdog  timer  &  reed  relay  PIT 
standard.  Operates  horn  t2vDC@  lOOira.  wall  power 
supply  included-  Uses  crystal  con(roiied  7910  chip, 
VHF  and  HF,  Lock  &  TX  LED  indicators  Free  copy  of 
Version  1.20  software  tncEuded. 

Complete  Kit  Only  $59.95 

Assembled  &  Tested  $89.95 

CA  Residents  adiif  7J5%  safes  tax.  S&H:$5.00 

(msmedjr  Foreign  orders  sdd  20%.  For  more  inio 

or  price  iist;  &^nd  ieg^i  size  SASE  (52it)  to: 


A&A  inginaring       '^ 

2521  W.  LaPalma  #K  -  Anaheim,  CA  92801  •  714-952-2114 
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LCDs  are  a  speciei  case.  They  am 
tirrven  by  low- voltage  AC  squarewave 
signals p  often  directly  from  the  micro 
or  from  a  special  driver  ctiip.  There 
is  esctromely  little  cuirenl  involved,  so 
|h«  chips  almost  never  go  bad.  Most 
LCD  problems  ive  seen  were  caused 
by  bad  contact  wtth  the  displays  them- 
selves, LCDs  are  constructed  by 
sandwiching  the  liquid  crystal  material 
(which  you  should  rtev&r  touch — 
irs  poisonous]  between  two  pieces 
of  glass.  Or^  the  gtass  are  etched 
corxJucIive  tines  to  form  the  segntents 
and  their  connecting  traces.  It  all 
comes  out  to  littte  conductive  spots 
at  ihe  edges  of  the  display.  Contact 
with  the  radioes  PC  board  is  made  via 
strips  of  vertically  conductive  mbber 
pressed  between  the  board's  contacts 
and  the  display's  edges.  That's  why 
the  display  is  held  firmly  against  the 
board  in  a  housing  of  some  kind.  It 
takes  good,  clean  contacts  and  plenty 
of  pressure  to  ensure  good  connec- 
tions. U  sua  Ely,  it  all  works  remarka* 
Wy  weJl  but.  sometinms,  especially  rn 
the  prolonged  presence  of  cigarette 
smoke,  the  contacts  get  gummed  up 
arK!  the  dispfay  malfunctions.  If  you're 
carefuln  you  can  disassemble  it,  dean 
It  and  get  it  all  back  together  again. 
If  you've  never  tried  It.  though^  I 
recommend  doing  your  first  one  on 
something  you  don't  really  cafe  about, 
such  as  an  old  calculator,  because 
it's  easy  to  mess  it  up  and  ruin  the 
display. 


Hey,  n  Really  Is  Broken 

If  the  display  is  messed  yp.  and  es- 
pecially if  rt  shows  random  segments, 
you  really  mtght  have  something 
wrong  with  the  computer  Here's  how 
to  tell;  If  you  can  still  tune  the  ng  de- 
spite the  display's  malfunction,  the 
computer  Is  OK.  If  the  rig  won't  re- 
spond to  any  of  Its  computer-related 
controls,  chances  are  that  the  compul* 
er  does  indeed  have  a  problem. 

Like  any  biain.  the  computer  needs 
a  support  system  to  rr^ake  rt  work  First 
of  all.  ol  course,  the  power  supply 
must  be  feeding  it  the  oMrect  voltage. 
A  OVM  helps  here,  ff  the  voltage  is 
close,  it  should  be  fine.  We're  not  con- 
cerned here  with  5,  i  versus  4.92  volts* 
But  if  it  is  way  oft,  the  power  supply 
needs  to  be  fixed  before  you  can  do 
anything  else.  And,  with  some  micros, 
supply  voltage  that's  way  too  high  will 
cause  no  damage,  while  with  others,  It 
will  cause  total  deslnicfion  of  the  chip, 
U  the  supply's  loo  low,  the  computer 
won't  work  but  it  shouldn't  cause  any 
damage. 

After  power,  the  next  thing  a  micro 
needs  is  a  clock.  Usually,  there's  a 
crystal  nght  next  to  the  chip.  Scope 
both  sides  of  the  crystal,  using  the  10- 
megohm  setting  on  your  probe  to 
avoid  loading  the  circuit  down.  If  either 
side  shows  a  wavefonn,  the  crystal  Is 
OK.  If  they're  both  dead,  either  the 
crystal  is  bad  or  the  micro  is  blown. 
The  easiest  way  to  tell  ts  with  another 


crystal.  It's  not  fikefy  youK  have  anoth- 
er  one  of  the  right  frecjuency,  &ut  you 
can  use  anything  fatdy  dose  for  a  test 
It  may  rtot  worf<  rights  but  you'll  be  able 
to  see  if  it  oscillates. 

OK»  you've  got  a  cfock.  That  means 
the  crystal  is  good  and  the  micro  is 
not  blown.  Notice  \  didn't  say  that  the 
micro  was  good.  Usually,  If  it  Is  not  to- 
tally blown  it  will  be  good,  but  not  al- 
ways^ II  is  possible  for  an  I/O  port  or 
other  part  of  the  chip  to  go  bad  without 
taking  the  entire  chip  down.  It  just  isn't 
ojmrnoa 

The  final  thing  a  micro  needs  to 
work  right  ts  a  proper  reset  when  the 
power  is  turned  on.  Especially  it  rt  is  a 
battery-backed  system  that  maintains 
data  when  turned  off,  there  is  a  se- 
quence that  must  be  followed  upon 
powerup  and  powerdown.  If  any  ele- 
ment of  the  reset  circuitry  falls,  the  mi- 
cro may  trash  the  data  in  its  RAM.  or  it 
may  start  up  at  soma  unpredictable 
point  in  its  program,  with  its  registers 
scrambled.  The  result  is  the  same:  a 
mess-  If  the  radio  ftas  any  external  m* 
set  circuitry,  check  it  out.  Usually, 
there  is  at  least  an  RC  circuit  on  the 
reset  pin,  which  holds  it  up  or  down  for 
some  fraction  of  a  second  after  power 
is  applied.  Check  that  it  is  working  by 
scoping  the  micro's  reset  pin  and  turn- 
ing the  power  on.  Some  systems  em- 
ploy multi-chip  reset  circuits  which  can 
be  quite  difficult  to  figure  out.  If  you 
get  nothing  at  all  on  the  micro's  reset 
pin,  suspect  the  reset  circuit.  U  you 


see  a  pulse,  it  probably  works.  But 
some  micros  require  several  pins  to 
come  up  in  a  timed  sequence,  making 
troubleshooting  next  to  impossible. 
Luckily,  those  kinds  of  things  are  more 
often  found  in  laptop  computers  than 
in  radios. 

The  Nervous  System 

In  a  simple  animal  like  a  walkie.  the 
micro  may  connect  directly  to  all  the 
inputs  and  outputs.  Or,  it  may  read  the 
keyboard  by  itself  but  drive  the  LCD 
via  another  chip.  In  bigger  rBdios,  like 
full -featured  HF  rigs,  an  entire  small 
computer,  with  many  chips,  may  be 
lurkir^  behind  that  front  panel.  Tack- 
ling one  of  these  beasfs  may  not  be 
worth  the  effort,  but  that  depends  on 
the  problem.  I  remember  one  rig  I  had 
which  had  no  trouble  tuning  but  would 
not  allow  mode  (USB,  CW.  eta)  selec- 
tion. Also,  the  mode  Indicators  were 
dead  and  there  was  no  sound.  It 
turned  out  tftat  the  micro  was  fine.  The 
problem  was  in  h¥0  cheap  buffer  chips 
which  drove  tt>e  mode  indkator  LEDs. 
The  same  outputs  atso  set  the  radk)  to 
the  various  modes.  They  were  dead 
as  the  proverbial  doornail.  They  just 
couldn't  handle  the  current  of  the 
LEDs  and  other  circuitry.  Finding  the 
trouble  was  as  easy  as  following  the 
wires  back  from  the  LEDs. 

Often,  though,  It's  not  that  simple. 
Next  time,  we'll  take  a  look  at  fixing 
other  digital  prubtems.  "Till  then,  73  de 
KB1UM 


Th^    Chc»ico    Is    Vours! 


CODE  SCANNER  OR  CODE  STAR 


^  MORSE 

/  ASCII 

/  SPEAKER 


CODF    SCANNEK   •  compaci,  Itghcwcight, 
32  chili jcter  LCD  dispky.  SIS9,     S&H  54. 

CODE  STAR  -  6  lirge  easv-to-rcid   LEDs. 

Kit  S139.   Wired  SI 79,  '  S&H  S6. 

(OpEiooiI  ASCII  Output  Ppit  A%'«iUblc^) 

Ffcc   Brochure.  C*l! -Write- Order.   MCA' IS  A 


Box  5I3ST,   Thu?n^vil!e.   WI   S3092 
Phone   (414)    241-8144 
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Digicom  >  64  Modem 

Low  Cosl  Packet  lof  the  Commodori 


Ftitutes:  Sofi ware  based  PACKET  ihai  makes  your 
Cfimpuief  emulate  a  TNC.  Modem  connects  from 
cassette  port  to  RIG.  Watchdog  tlmef  &  reed  relay 
PTT  standard.  Pow^r  derived  from  Computer.  Uses 
crystal  controried  79lOctiip,  VHF  and  HF.  Lock,  TX  & 
RX  LEDs.  Free  copy  of  Version  2.03  software 
included. 

Completa  Kit  Only     ,  ,  . . , .  .  $4995 

Assembled  &  Tested >  .$79.95 

CA  ftesrrie/ifs  ^<*rf  7. 75%  sa/es  tan.  SAH:  tS.OO 

(iftmredK  foreign  ofd&ts  adcf  30%.  for  mow  info 

orpric^  if  St;  send  tegaf  size  SASE  (529)  to; 


A^A  En§mim§ 


lh2^  W  LaParma  IK  -  Anaht im.  CA  92801  >  7|4-§52^2114 
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SAM 


Amateur  Radio 
Calhign  Data  Base 


1993! 


SAM  '93  will  be  available  in  December.  Advance  orders  accepted. 

Same  FAST  access,  Same  low  price!  $39,95  (5.oos/h) 

0  Lookup  by  call  0  Lookup  by  nanie  0  Includes  Canada  [NEW) 
0  Browse  by  call  0  Browse  by  nanie  0  Full  export  capabilities 

0  ()ptit>na]  Counties  {NEW)  0  Browse  exponed  data  {NEW) 
0  Ldil  addresses  and  add  couuncitts  {NEW)  0  Updates  available 

0  Works  with  popuIiU"  lugging  software 
Requires  MS-DOS  PC,  16  MB  hard  disk.  High  Density  floppy  (for  install) 

RT  Systems,  POB  8,  Laceys  Spring  AL  35754     205-882^9292 

VISA /MC/ COD 


SELL  YOUR  PRODUCT  IN  73  CALL  800-274-7373! 


RC-1000  REPEATER  CONTROL 


■  ALclopatcti  •  Patch  Re-encode  Dialing 

'  Reverse  Patch  •  User  ProgrammaWe  CWID 

&  Codes  •  intelligent  CWID  *  Bemote  Base 

•  3  Auxiliary  Outputs  •  Complete  Intertace 

•  Control  Rcvr  Input  •  Programmable 

TaJibeeps  •  DTMF  Decoder  w/mutlng 


k;- ' 


42  Page  Manual  w/Scheniatics 


>lteo-RC-iaO:  BASIC  REPEATER  CONTROL    RC-1000  Wired  &  Tested $239.95 

w/Remote  Base  *  User  Programmable  w/DTMF     Optional  Enclosure. $59.95 


Micro  Computer  Concepts  CIH  ^%^  QC7R^i^ 

706^2  Taylorsviile  Road  •  Dt^ton,  OH  45424    V  I  v"^ll  a" 9  D  f  V  .^^^ 
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Never  Say  Die 

Cof7iinuect  from  page  4 

readers  and  advertisers  were  fed  up 
with  Wayne  Gi'een.  Weii,  I  couldn't 
blame  them  tor  that .  .  .  though  I  won- 
dered why  the  monthly  reader  surveys 
kept  giving  my  edItoriaEg  such  high 
marks. 

After  about  three  years  IDG  threw 
In  th$  towel.  II  turned  out  that  the  cir- 
culation had  dropped  to  less  than  half 
and  over  half  of  the  advefttsers  had 
been  blown  away.  The  magazme  was 
at  deatTi's  door  IDO  (International  Da- 
ta Group}  then  entered  into  a  contract 
with  me  to  run  it  for  them,  ^lltling  ttie 
prorrte.  f  snickered.  Prollls?  To  my  rec- 
ollection 73  never  in  its  history  ever 
turned  In  enough  profits  for  us  to  be 
able  to  buy  a  bollie  of  black  ink  for  the 
accounting  department.  It  just  never 
lost  enough  money  to  put  me  out  of 
business.  I  pubhshed  it  because  I  felt  it 
was  needed,  not  to  live  the  life  oi  Ihe 
nch  and  famous. 

I  nevBT  qyite  got  the  hang  of  that 
rich  ar>d  famous  thing  .  .  .  pro&abiy  a 
poor  bhnging  up  or  defective  genes.  I 
stni  steal  the  soap  from  hotels  and  go 
for  the  sausage,  agg  and  biscuit  at 
McDonald's  lor  breakfast  when  I'm  on 
the  road  ...  and  that's  when  I  splurge. 
Normally  I  bring  along  my  own  All- 
Bran,  buy  some  bananas  and  milk, 
and  that's  my  breakfast,  I  like  H,  plus  f 
prefer  to  do  what  t  can  to  avoid  a 
colon  cancer  exit  from  life,  tt  almost 
got  my  father,  so  I'm  perhaps  ovedy 
careful. 

Hfnmm,  I  wonder  if  I'm  ever  going 
to  get  an^und  to  wtiat  1  started  out  to 
write.  My  digressions  turn  into  further 
digressions.  Td  blame  it  on  senility  ex- 
cept that  I've  alvvays  been  that  way. 
So  let's  gel  down  to  the  entree  here. 

How  You  Can  Help 

Having  asked  readers  to  try  and 
help  me  convince  advertisers  to  Iry  73 
In  the  past  and  never  gotten  any  re- 
sponse, lefs  say  IVe  learned  from  re- 
pealed failure  not  to  try  that  angle. 
That's  too  mucti  trouble.  One  or  two 
letters  or  calls  won't  dent  the  deciskjn- 
makers  who're  betting  all  ihetr  ad 
money  on  QST.  Nah.  the  only  way  to 
their  black  hearts  is  by  facing  them 
with  sheer  numbers.  The  fact  Is  that 
we  need  more  readers.  If  we  could 
double  our  paid  readership  I  could  sell 
more  ads  than  OST  and  give  you  one 
whale  of  a  fa!  rr^gazine. 

So  how  can  we  do  ttial?  We're  in- 
creasing our  newsstand  coverage 
sutistantSaDy.  so  ttiafU  beef  things  up  a 
bit.  Bui  we  need  far  more  than  that  Fd 
like  to  try  a  test  mailing  to  the  CafBooK 
list  and  see  what  kind  of  percentage 
we'd  pull  from  that.  With  today's 
postage  costs  this  is  a  very  expensive 
project,  so  the  sales  have  to  be  much 
better  than  usually  results  from  direct 
mail  letters. 

tt  woutd  t>e  nice  if  you  could  tatk  up 
73  at  your  ham  dub  and  on  the  air.  but 
that*s  asking  loo  much.  There  is 
soranething  you  can  do  tharti  help  me  a 
loL  If  you  enjoy  llie  magazine.  lr\  addi* 
lion  to  telfir>g  me  about  £t  the  next  time 


you  see  me  at  a  bamfest.  you  can 
start  finding  ool  for  me  why  your 
friends  aren*t  subscribing  ,  ,  ,  and  let 
me  kr>ow,  Oh,  I  get  fetters  from  bams 
who  dropped  their  sybscriptions  in 
1970  when  I  was  pushing  repeaters 
and  have  never  noticed  that  I've  gone 
on  to  other  enthusiasms.  Others  got 
fed  up  when  I  started  publishing  arti- 
cles about  computers  and  how  they 
worked  back  in  197S.  Many  left  during 
the  IDG  retgn  and  don't  know  that 
testy  old  Wayr>e  is  back. 

If  yog  can  think  of  any  reason,  no 
matter  how  ridiculous,  why  anyone 
slx3uid  be  reading  73,  please  drop  me 
a  line.  I'm  looking  for  kieas  and  testi- 
monials. Ask  around.  We  used  to  run 
over  200  pages  a  month  arrf  we  can 
do  it  again  If  we  can  get  more  readers, 
rd  love  to  have  more  room  to  run 
some  of  those  long,  bohng  construc- 
tion articles  we  used  to  see  so  end- 
lessiy  in  Ham  Radio  ^  .  .  before  they 
got  offed  by  CO.  I  know  there  are 
probably  dozens  of  you  oyl  there 
who^d  welcome  therrt 


your  everlasting  sarcasm  and  nega- 
Irveness.  You'll  aiso  have  a  happier 
family, 

Boxboro 

Not  having  learned  from  their  past 
experiences,  the  Boxboro  Hamfest 
Committee  invited  me  to  speak  again. 
The  hamfest  pulled  a  great  crowd.  The 
place  was  packed.  Too  bad  if  you 
missed  it.  Hams  poured  in  from  all 
ovef  New  England  and  even  Eastern 
New  York,  A  whole  pack  came  from 
my  alma  mammy.  BPI  (W2SZ), 

Heck,  I  remember  when  the  W2 
area  included  only  Eastern  New  York. 
Just  west  of  Schenectady  it  was  the 
Sth  disthct.  That  was  before  WWII.  W2 
Included  only  Eastern  New  York  and 
New  Jersey  then.  That's  when  160m 
was  one  of  our  most  used  bands.  That 
and  40m,  which  was  CW  only.  aOm 
and  75m  both  had  100  kc  wide  phone 
barKlSn  both  packed  solid  with  kilowatt 
AM  stations.  Of  course  it  oniy  took 
nine  nets  to  fill  up  the  barnJ  .  .  .  one 
every  10  kc.  I60fn  was  a  Class  B 


"With  the  recession  hitting  New 
England  even  harder  than  the  rest  of 
the  country^  everyone  was  looking  for 
bargains  ...and  they  were  there/' 


Oi  course  what  t'd  really  enjoy 
would  be  us  making  erKiugh  money  so 
we  could  put  on  some  DXpedltions, 
complete  with  contest- winnirtg  readers 
coming  atong.  That  would  be  a  ball 
irs  fantastic  fun  workirvg  the  pile-ups. 
It  doesn't  cost  alt  thai  much,  so  if  s 
something  for  us  to  think  about,  [f  we 
could  work  up  a  73  DXpedition,  where 
would  you  like  to  go?  No,  let's  not  do 
Baghdad  yet.  Maybe  some  place 
where  they're  not  fighting,  though  that 
sure  limits  our  choices  these  days. 

Or  perhaps  we  could  organize  jump 
teams  to  get  right  into  tbe  middte  of 
every  civi!  vrar  in  ttie  worfd.  establish- 
ing traffic  nets  to  handle  health  and 
welfare  messages  from  friends  and 
families  in  America.  We  could  vie  wtth 
P.J.  O'Rourke  in  our  reports  fnom  the 
hoi  spots.  Did  you  read  his  Hoiidays  in 
Hell  or  Give  War  A  Chance  yet?  Jump 
teams?  I  guess  Id  better  take  some 
parachute  lessons,  just  in  case.  I've 
been  putting  that  off.  waiting  for  a 
good  excuse,  but  now  that  Vm  70  and 
have  ortly  wtio  knows  how  many  c^ys 
left,  I'd  better  get  at  it.  I  wouldnf  want 
to  leave  anything  like  that  undone.  I 
think  ril  look  into  these  parachutes 
witfi  srnall  engines  on  tbem  ...  1  un- 
derstand that  no  one's  been  killed  yet 
trying  that.  Hello  CQ  air  mobile!  I  think 
Td  need  one  heck  of  a  noise^canceJing 
mike. 

Reprise  .  .  .  please  take  me  seri- 
ously about  getting  more  readers. 
What  do  you  suggest?  And  no,  we 
tried  doing  without  my  editorials  and 
that  didn't  help.  Stop  being  r^asty,  just 
because  I  give  you  an  openir>g.  Re- 
member, you'll  live  longer  and  mucf> 
happier  it  you  spread  Joy  Instead  of 


licensee  band,  packed  mostly  with 
5*  and  10-watt  ngs,  often  6IjB  osdlta- 
tors  modulated  by  a  6L6.  Crystal  corv 
trot,  of  course.  I  remember  the  oid 
Bliley  crystals.  They  cost  about  S3 .50. 
as  I  recafl  In  today's  dollarettes  that's 
around  $70.  so  we  didnH  buy  many. 
We  d  check  out  a  frequency  for  weeks 
before  buying  a  crystal,  making  sure 
there  weren  t  any  rock  crusher  signals 
on  tt.  Oht  there  were  some  bargain 
crystals  for  half  the  price,  but  they 
didn't  have  the  preslige  of  a  Bllley 

We  had  a  booth  mside  with  the 
commercial  exhib^ls  where  we  did  a 
brisk  business  in  Radio  Fun  subscript 
tior^.  This  is  knocking  'em  dead.  We 
also  sold  a  bunch  oi  my  Declare  War 
books,  complete  wllh  my  signature 
Several  eariy  buyers  of  the  book  came 
by  to  tell  me  how  much  they  enjoyed  it 
and  a  couple  even  bought  extra 
copies  to  give  to  friends.  I  encourage 
that. 

The  Boxboro  Committee  was  one 
of  the  first  to  stand  up  to  the  ARRL 
Central  Committee  and  Ir^st  that  I  be 
permitted  to  talk  at  an  AJRRL  conven- 
tion, Heck,  for  rr^any  years  73  wasn't 
even  permitted  to  exhibit  at  ARRL 
conventions,  much  less  have  me 
speak.  I  think  the  Boxboro  Committee 
broke  their  back  on  that  one,  giving 
other  hamfest  committees  the  guts  to 
fight  HQ  and  put  me  on  their  pro- 
grams. Most  of  those  HQ  old-timers 
are  gone  now . . ,  I've  outlived  'em. 

Batteries 

While  Tm  reminiscing.  I  wonder 
how  nrany  of  you  remember  the  t>at- 
tones  we  used  for  radios  back  in  the 
■20s?  We  had  A.  B.  C.  and  D  cells. 


Tlie  AK^ells  were  also  known  as  bell 
batteries  because  they  were  used  in 
sets  of  four  to  power  door  bells.  They 
were  about  2.5*  in  diameter  and 
around  6*  high  and  provided  1.5  volts. 
We  used  two  of  'em  in  our  broadcast 
radios,  with  a  rheostat  to  drop  the  voit< 
age  to  2.5  votts  for  the  01  As  and  then 
later  the  56,  57,  58  series  tubes.  8- 
batteries  had  45  volts  and  they  came 
in  various  si^es.  aJl  large.  C-celJs  ran 
7.&  volts  and  were  used  to  provide 
grid  bias  voltage.  Tney  usually  had 
laps  at  3  0, 4.5.  ar^  6.0  volts. 

D-cetIs  are  still  with  us.  Rashlight 
batteries.  Or>ce  cathtode  resisiom  were 
invented  to  develop  grid  bias,  the  D- 
cells  were  no  longer  needed.  These 
were  around  2.5*  by  4'  by  a  halt  inch, 
made  up  of  five  celts  in  a  tar  binder 
The  larger  B-batteries  were  made  up 
of  30  D-ceils  wired  together.  Radios 
first  used  90  volts,  then  went  to  135 
volts,  and  finally  to  180  volts,  requiring 
four  big  (and  expensive)  O^battenes. 

Eariy  radios,  the  kind  I  remember 
from  childhood,  betore  the  super- 
heterodyne, had  big  tuning  diats  on  all 
three  amplifier  stages.  Now  I  wish  I 
hadn't  taken  apart  all  those  radios 
friends  gave  me  to  get  'em  out  of  their 
attics.  As  soon  as  they  found  out  I  was 
Interested  in  radio"  I  had  old  sets  pil- 
ing up  in  my  basement. 

Late  in  the  '20s  B-eliminators  be- 
gan to  replace  Ihe  batteries.  Ttiese  of- 
ten used  8H  rectifiers.  Later  they  in- 
vented 80s.  The  early  amplifiers  had 
205H  tubes  arKJ  a  big  speaker  that  sat 
on  top  of  tf>e  radio.  It  was  about  two 
feet  in  diameter  and  was  like  pylting  a 
big  paper  cone  on  an  eaiplKMie  unit. 

I  ifved  a  block  away  from  the  Vita- 
phone  movie  studios  in  Brooklyn  and 
used  10  find  these  enormous  super 
heavy  duty  45-volt  batteries  in  their 
garbage.  They  used  to  throw  them  out 
with  tots  of  juice  still  left  En  'em  so  as 
not  to  take  any  chances  with  their 
cameras  running  out  of  power,  I  had 
over  2,000  volts  to  pyl  on  a  6L6<3  from 
a  stack  of  tt>ese  batteries,  tt  was  okay 
as  kHvg  as  f  didn't  hold  the  key  down 
too  lortg. 

Then  came  83  rectifiers,  ai6s.  866 
Jrs,  and  finally  those  lovely  blue  d€6s. 
My  first  big  rig  fiad  a  T-125  in  the  final 
\  ran  across  the  sales  slip  tor  it  from 
Fort  Orange  Radio  recently.  I  was  able 
to  wipe  out  every  broadcast  radio  in 
the  freshman  dorms  at  RPI  with  that 
rig.  They  were  just  line  about  it 
ttx>ugh.  The  proctors  said  they  had  no 
objectk}n  to  my  operating  all  l  wanted  . 
.  between  two  arid  tour  in  Vh%  mom* 
ing.  Oh  weU.  Itnars  wften  ttie  l&Om  DX 
was  best  anyviray. 

Rotten  Wayne  Green 

Now  and  then  I  get  a  really  nasty 
letter  from  a  reader  who's  mad  about 
something.  At  first  I  considered  being 
upset  by  these  letters,  but  after  some 
thought  1  realized  that  the  onty  real 
measure  of  the  success  of  my  ideas 
Mes  m  the  quality  of  my  naysayers.  if  I 
start  hearing  from  intetligent  oomplalr^- 
ers  tben  I'll  know  I've  got  a  protHem.  In 
ttie  meanwhile  1  U  continue  to  enjoy 
the  TBason-chailer>ged  compiatnts. 
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For  in3tanca,  there's  the  wonderful 
brouhaha  over  gay  hams.  \  got  a  real 
hool  when  t  wrote  something  sarcastic 
at>oiit  those  who  get  their  bowels  tn  an 
uproar  one  way  or  the  other  about 
gays.  So  Monitoffng  Times  reprinfed 
some  of  my  comments  OLrt  ol  context, 
thus  appaiwtty  trying  to  make  me  ap- 
pear anti-gay.  This  IriggefKJ  a  letter 
from  a  gay  militant  who  too>E  MT  ser^ 
ousJy  and  believed  what  he  read-  For 
ttie  recofd,  before  I  lan  into  the  (cen- 
sored) gay  chap  running  Lambda  and 
his  selt^promoling  frivolous  lawsuit 
against  the  ARRL,  I  was  neither  pro- 
nof  anti-gay.  In  the  light  ot  his  fanati- 
cism I  may  have  to  re- evaluate  my  po- 
silion.  I  do  know  that  I  am  so  anti- 
Jawyer  Ihat  any  ham  or  ham  group  tliat 
stoops  to  suing  goes  right  to  the  head 
of  my  fecal  list, 

I  Get  Complaints 

Then,  while  I'm  generally  swamped 
with  eomplimenls  on  my  hamfesl  and 
convention  talks,  i  got  a  note  from 
someone  t>i1ching  thai  1  used  the  op- 
porturiity  to  promote  my  stuff.  Yoti  be! ! 
dol  I  didn't  know  i  ever  made  any 
bfifios  atx>ut  that  r  promote  73.  I  pro- 
mote  Radio  Fun.  1  promote  rny  new 
book,  D^dare  War.  1  promote  my  CDs 
and  music  publications.  If  I  had  any 
other  businesses  I'd  promote  them 
too.  But  i  plead  guitty  with  an  eicplaFta' 
tkm. 

You  see,  as  I've  explained  before^ 
nor^e  of  these  entefprises  are  aimed  al 


making  loads  of  money,  1  can't  lei 
them  lose  too  much,  but  each  was 
started  because  I  saw  something  ttiat  I 
felt  needed  lo  be  done. 

One  of  the  goals  of  Dedare  War  is 
to  help  fiK  our  ten^le  educatk>na]  sys- 
tem. And  a  b»g  part  of  that  fn  has  to 
do  with  getting  our  kids  to  take  an 
eight-year  course  in  the  fundamentals 
ol  electronics,  communications  and 
computers.  This  is  ttie  onty  way  I  see 
for  us  to  have  a  chance  at  generating 
millions  of  new  hams  .  .  .  millions  of 
kids  in  teres  led  in  technology  ...  so 
we'll  have  the  high-tech  career  engi- 
neers,  scientists  and  technicians  we 
must  have  il  America  is  ever  going  to 
regain  its  consumer  electronics  indus- 
tries. If  I  thought  for  a  minute  that  this 
goal  was  beyond  hope  I'd  fold  my  ham 
magazines  and  petition  the  FCC  to 
close  down  our  ham  bands  as  a  waste 
of  ^aJuabie  frequencies. 

So  yes.  you  bet  fm  pushing  my 
book  at  hamfesls.  I'm  pushing  it  on  ev- 
ery radio  inten/iew  I  can.  at  every  ser- 
vice club  meeting  and  so  on,  I  want  to 
see  mitlk^ns  of  youngsters  comtng  into 
amateur  radio.  From  there  my  Radio 
Fun  will  get  them  to  have  fun  with 
packet,  satellites,  transmitter  hunts* 
DXing  and  so  on.  Then,  with  73,  well 
go  on  to  encourage  them  to  build  gad- 
gets, to  start  experimenting  and  pio- 
neering new  modes  of  communjca* 
tions. 

Sure.  I  talk  atx>ut  my  music  busi- 
nesses. I  happen  to  think  that  the 


hams  who  have  no  other  interests  are 
wasting  their  lives.  They  should  be  in- 
terested in  music,  in  art  poetry,  read- 
ing, photography,  and  other  things. 
They  should  t?e  out  with  me  sknng  in 
Aspen  in  January.  They  should  be 
down  m  the  Caribbean  skin  diving, 
with  or  without  me.  They  should  be 
learning  to  Ify^  trying  out  utiraiights. 
paiachtiting.  dimbing  mountains,  bicy- 
cling,  and  so  on.  We  don't  need  a 
bunch  of  monomaniacal  dweebs  mak- 
ing us  look  like  jertts. 

I've  got  to  take  some  time  and  get 
used  to  th^se  roltertilades  I  bought 
And  I  really  have  to  get  out  and  bicy- 
cle around  New  Hampshire  ...  try  sky 
diving  <  . .  see  how  good  the  white  wa* 
ter  rafting  is  up  here,  and  so  on.  Well. 
I  just  bought  a  couple  of  bicycles,  so 
well  see. 

Poverty  Sucks 

I'm  also  a  real  pest  when  it  comes 
to  hams  not  having  money  There  just 
Isn't  any  good  excuse  for  this  other 
ttian  a  lack  of  motivation.  There's  tons 
of  money  to  be  made.  There  are  un- 
limited opportunities.  There  is  just  no 
good  reason  for  anyone  lo  be  short  of 
money  Ar^d  hams  tiave  a  gil!-#dged  li- 
cense to  make  money  if  they  do  any- 
thing more  than  waste  their  time  by 
merely  memonzrng  the  O&A  to  get 
Iheif  lickeL  We  sae  liar  too  many  sev- 
en- and  eight-yea r-otd  hams  who've 
gone  on  lo  Ejitra  dass  arKJ  urxterstand 
the  technotogy  for  anyone  to  have  a 


good  excuse  for  not  taking  advantage 
of  the  h)obby  to  team  about  electronics 
and  communications.  That's  just  pure 
laziness. 

When  I  run  into  old-time  hams  who 
are  bewildemd  by  tmnsistors  and  an- 
tennas, t  have  littie  respect  lor  them. 
When  I  ask  for  a  show  of  hands  at  my 
talks  and  I  sea  one  kxiely  hand  go  up 
when  I  ask  how  many  there  have  gor^ 
on  DXpeditior^p  I  cringe.  How  many 
ai^  making  contacts  via  our  satellites? 
Three  hands.  Ugh.  How  many  have 
worked  over  300  countries?  One 
hand.  How  many  are  on  packet  or 
RTTY?  Six  hands,  Jeeze.  How  many 
have  helped  a  newcomer  get  a  ticket 
in  the  last  six  months?  Four  hands. 

There  are  an  almost  unlimited  num- 
ber of  ways  to  capitalize  on  electronic 
skills.  There  are  tons  of  VCRs,  TVs, 
computerSt  hi-fis  and  so  on  which 
need  repairs.  Then  there's  the  fast-ex* 
panding  security  business.  Millrons  of 
homes,  apartments,  offices  and  ware- 
houses need  secunty  systems.  I've 
worfced  in  radk>  and  TV  stations,  in  a 
radar  research  lab,  manufactured 
loudspeakers,  and  so  on.  I've  manu^ 
faotured  field  strength  and  power  me* 
lers.  I've  pul  together  and  sold  thou- 
sands of  parts  kits.  I've  built  special 
radios  for  receiving  WWV/CHU  time 
signals  tor  rallyisis,  Onty  your  imagina- 
tion will  Itmft  your  success. 

Declare  War 

Utf  t>ook  descnlses  fairly  simple  so^ 
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Jutions  to  most  of  our  major  political 
problems,  but  if  the  general  public 
doesn't  do  anything  about  the  opportu- 
nities  they  have  to  make  big  changes 
in  Congress,  the  federal  and  state 
governments,  welfare,  crime,  prisons 
and  so  on,  our  country  is  going  to  con- 
tinue to  sink  and  weVe  frittering  away 
everything  we  fought  for  in  our  wars  . . 
.  everything  people  came  to  this  ooyn- 
try  to  find.  Then  I  see  how  few  hams 
are  taking  advantage  of  the  enormous 
opportunities  they  have  fo  learn  and 
be  of  value  and  I  get  discouraged. 
Should  I  jusl  give  up  and  team  to  play 
golf  so  I  can  take  out  my  frustrations 
on  golf  balls? 

I've  been  wftting  about  how  the 
mind  works  ...  the  first  time  I  think 
this  mformation  has  been  in  print.  With 
some  encouragement  I'll  continue  and 
explain  how  to  repair  the  mind.  That's 
going  to  be  a  lot  of  work  to  write,  so 
Tm  not  going  to  spend  my  time  unless 
J  get  a  whole  lol  of  encouragement.  A 
couple  dozen  letters  arenl  going  to  do 
It.  But  pertiaps  you'd  rather  I  just  write 
more  about  the  messes  we  have  on 
our  bands  and  stick  to  amateur  radio. 

Yes.  i  know  how  to  fix  a  great  many 
of  people's  phobias,  compulsions,  and 
even  some  major  medical  problems. 
Yes,  I  can  explain  exactly  how  to  tack- 


le these  th trigs  so  that  almost  anyone 
can  do  It  Is  this  Wayne  Green  baloney 
and  exaggeration?  Check  back  over 
my  40  years  of  writing  editorials  and 
let  me  know  when  I've  ever  made 
ctalms  I  couldn't  back  up.  Ever. 

I  do  my  homewori<.  T^tafs  why  Vm 
able  to  get  up  in  front  of  a  iarge  group 
and  talk  with  confidence.  I  have  to 
know  more  about  what  I'm  talking 
about  than  anyone  in  my  audience  or 
I'm  going  to  be  in  trouble. 

The  Universal  Hobby 

Speaking  of  messes,  I'm  about  lo 
do  an  about-face  on  the  14.313 
garbage  heap.  Instead  of  rubbing  the 
League's  nose  in  the  mess  they've  en- 
couraged and  ahetted.  I'm  coming 
around  to  a  new  concept.  We  want 
amateur  radio  to  have  something  for 
everyone,  right?  So  why  shouldn't  we 
set  aside  one  spectal  frequency  for 
our  psychopaths  and  mentally-im- 
paired to  have  free  rein?  Every  time 
we  run  into  a  brain-challenged  ham 
tet's  encourage  htm  lo  move  to  14.313 
and  have  at  it.  If  that  gets  too  full,  then 
we've  always  got  14,275  as  a  back-up 
sewer.  Let's  figuratively  flush  our  ama- 
teur toilet  on  these  iwo  freCjuencieSp 
since  nothing  we  can  do  wilt  make 
them  stink  worse  than  KV4FZ  and 


KlfWAN  already  have. 

J  hope  I  get  some  good  answers  to 
my  request  for  suggestions  for  setting 
up  my  station  with  a  whopping  signal. 
I've  been  listen ir\g  to  Rush  Llmbaugh 
recently  and  I  think  I  can  pontefioate 
right  up  there  with  him  and  even  at 
equal  length.  The  only  big  difference  is 
that  instead  of  knowing  I'm  right  about 
everything,  I  know  there's  more  to 
learn.  All  J  can  do  is  pass  along  what 
I've  been  able  to  learn.  That's  the  one 
main  difference  between  religion  and 
science  . . .  scientists  continually  have 
to  admit  that  they're  wrong  as  new  da- 
ta emerges.  Religions  are  never 
wrong,  no  matter  how  much  evidence 
there  is  to  the  contrary. 

Will  our  religions  last  another  hun- 
dred years?  Probably  ...  but  time 
could  be  runntng  out  on  some  of  them. 
If  we're  actually  able  to  improve  our 
educational  system  ifs  going  to  make 
things  far  more  difficult  for  fundamen- 
talist religions. 

December  1942 

It  was  50  years  ago  that  I  joined  the 
Navy.  My  hamming  came  to  an  abnjpt 
halt  on  December  7th,  1941.  V6  just 
won  the  Eastern  New  York  section 
award  for  the  Sweepstakes  contest 
and  was  having  a  balL  A  special 


close-out  on  classical  records  by  Ra- 
dio, Wire,  Television  .  .  .  later  to  be- 
come Lafayette  Radio  ,  .  .  had  gotten 
me  off  on  a  classical  music  kick.  That 
stood  me  in  good  stead  in  1 952  when 
J  went  into  the  speaker  manufacturing 
business  . , .  and  again  in  1 984  when  1 
started  publishing  a  music  magazine. 

I  tried  volunteering  for  the  Army  Air 
Corps,  but  they  didn't  want  anyone 
with  asthma.  I  was  allergic  to  almost 
everything,  having  inherited  plant  al- 
lergies from  my  mother's  mother  and 
animal  allergies  from  my  father  Came 
hay  fever  season  and  I  was  a  mess. 

Then  Tom  Jones,  who'd  worked  for 
my  father  with  American  Export 
(transatlanhc)  Airlines  and  had  re- 
joined the  Navy  as  a  LL  Commander 
when  the  war  started,  put  me  in  touch 
with  Commander  Bourne,  who  was 
running  the  Naval  Research  Lab  at 
Anacosl'ta,  just  across  the  river  from 
Washington.  I  took  the  tfain  down  for 
an  interview.  He  wanted  me  for  his 
tab,  but  first  I'd  have  to  go  through 
radar  school.  Radar  was  then  top  se- 
cret, so  there  was  no  other  way  to 
learn  about  il 

I  went  home  to  Brooklyn,  packed 
my  bag,  returned  to  Washington  and 
joined  the  Navy.  They  sent  me  to  the 
Washington  Navy  Yard  where,  since 
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TOUCH  TONE  DECODER: 
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PRINTED  CIRCUIT  BOARDS 

It's  easy  to  build  PCB  s.  No  camera  or  dark 
room  are  required.  All  materials,  even  4 
drills,  along  with  simple  instructions  to  use 
magazine  or  other  types  of  artwork  are 
included.  All  6  4"x6"  boards  are  precoated 
with  a  strong  easy  to  use  dry  film 
photoresist.  For  FREE  simple,  step  by 
step,  Instructions  and  catalog  or  to  order 

the  CIRCUIT  BOARD  KIT  ($45-00) 
call  or  write:  Solder  World,  Dept  M4,  9555 
Owensmouth  Ave.  #14,  Chatsworth,  CA 
91 31 1 ,  (81 8)  998-0627  Fax  (81 8)  709-2605 
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number:  we  wdl  wire  the  correct  connector  lor 
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Ihey  were  out  of  uniforms,  mey  gave 
me  three- week's  leave.  TT^s  luckily  al- 
lowed me  to  be  with  my  folks  for 
Cfinstmas, 

The  Gypsy's  Prophesy 

One  odd  Itiing  happened  duflrvg 
this  time.  My  grandmother  and  I  were 
in  New  York  doing  some  Chrisi- 
mas  shopping.  We  stopped  off  at 
a  gypsy  tea  room  for  lunch.  Th^  lynch 
naturally  included  a  tea  leaf  reading. 
The  gypsy  looked  at  my  tea  leaves 
and  then  at  me.  She  was  puzzled.  She 
said  it  looked  as  if  I  was  in  the  military, 
but  for  some  reason  wasr^l  in  uni- 
fomn.  This  wasn't  rwrmalty  Jegai,  so  it 
was  very  unusual  I  nodded  impas- 
swety.  She  Ihen  went  on  to  say  that 
someone  with  the  initials  TJ  had  re* 
centty  had  a  big  influence  on  my  Irfe. 
She  said  she  saw  me  in  a  very  lar^e 
buiidirig  and  that  In  sonf>e  way  I  would 
come  out  on  top.  She  didn't  know 
what  that  meant,  but  that  was  what 
she  saw. 

The  large  building  turned  out  to  be 
the  BItss  Electrical  School  in  Tacoma 
Park,  Maryland,  where  I  spent  the  first 
three  months  of  my  Naval  electronics 
schooling.  Being  a  ham,  this  was  ducK 
soup  for  me.  I  loved  every  minute  of  it 
and  graduated  number  two  in  my 
class,  but  only  by  a  hundredth  of  a 
point  margin.  At  the  time  I  was  disap- 
pointed because  if  Vd  h&Qn  number 
one  t'd  have  had  an  option  of  takirtg 
the  advanced  course  In  Washington 
instead  of  Treasure  Island,  in  San 
Francisco.  Ar^d  that,  in  turn,  would 
have  undoubtedly  elimmated  my  de- 


ckling lo  go  to  sea  on  a  submaririe  in- 
stead of  I  he  rBsearch  lab. 

Commander  Sou  me  said  to  let  him 
know  when  I  was  graduating  from 
i^dar  s^iool  so  he  could  cut  orders  lo 
bring  me  back  to  his  lat>.  Tha  course 
at  the  Radio  Materiel  School  on  TA. 
lasted  six  months.  It  was  superb.  It*s 
amazing  how  much  you  can  learn 
when  you  work  at  it  all  day  every  day.  I 
did  well  there  and  earned  my  Radio 
Technician  second  class  stripes  on 
graduation. 

I^nd  Or  Sea? 

Then  I  was  faced  with  a  big  deci- 
sion. Should  I  call  Bourne  or  go  to 
sea?  I  figured  that  a  research  lob 
probably  would  t>e  better  for  someor^ 
who  was  married  and  would  be 
mtssed  more  than  I,  so  I  decided  to  go 
to  sea.  In  retrospect  t  protsatjiy  would 
have  been  more  valuable  to  the  war 
effort  rf  I'd  gone  back  to  the  lab.  Even 
at  sea  I  was  busy  designing  and  build- 
ing radar  target  alarms,  setting  up  a 
remote  radar  screen  in  my  bunk,  test- 
ing out  a  new  underwater  sound  sys- 
tem concept,  and  so  on.  I  turned  the 
radio  room  Into  a  research  lab  when  I 
wasn't  on  watch  or  sleeping. 

Once  I'd  decided  on  going  to  sea 
I  wanted  to  pick  a  sh^p  where  Id  be 
In  charge,  I  don't  do  well  taking  orders, 
so  thai  was  the  best  approach.  J  found 
this  meant  either  a  destroyer  or  a 
submarine.  Knowing  that  submarine 
pay  and  food  is  better.  I  opted  for 
that  Besides,  I  liked  ttie  concept  of  ei- 
ther coming  out  intact  or  not  comirrg 
Oifl  You  dOh*l  stand  much  of  a  chance 


of  losing  an  arm  or  a  leg,  just  your 
life  .  .  .  and  you  know  kids  of  20  think 
Ihe/re  indestnictible. 

So  I  voiunteered*  for  submarine 
duty.  This  meant  taking  a  phystcaf 
exam.  Big  deal,  I  reported  to  the  infir- 
mary for  the  exam.  WhiJe  I  was  waiting 
with  a  bunch  of  otJiers  I  noticed  them 
memorizing  the  eye  chart,  just  in  case. 
My  eyes  were  much  better  than  most 
people's  ,  .  .  I  could  read  signs  two 
blocks  away  and  read  microscopic 
print  ...  so  I  wasn't  worried,  but 
having  nothing  better  to  do  I  memo- 
rised the  chart  too,  f  still  know  it 
tonA/ard  and  backward  . . .  DEFPOTEC 
and  CETOPFED.  I  can  read  it  with  my 
eyes  dosed. 

Disqualified! 

When  my  turn  came  the  doctor 
looked  ai  me  and  said  \  was  rejecled. 
Huh?  He  sakJ  (  was  overweighL  How 
much  am  I  overweight?  He  tried  to  ^et 
me  to  leave,  but  I  Insisted,  so  he 
looked  it  up.  Eight  pounds,  Hmmm 
Okay,  today's  Friday,  if  1  come  back 
Monday  eight  pounds  lighter,  will  you 
accept  me  then?  Sure. 

When  I  reported  back  lo  the  school 
they  asked  if  Td  passed  my  physical,  I 
said  f  had  to  go  back  again  Monday,  i 
spent  much  of  the  weekend  on  the  ob- 
stacle osurse.  I  didn't  eat  or  drink  any- 
thing. I  went  into  San  Francisco  and 
spent  about  three  hours  in  a  steam 
bath.  sweattr>g  as  much  water  out  of 
my  system  as  I  could 

On  Monday  morning  I  reported 
back  to  the  infirmary.  They  weighed 
me  and  found  me  10  pounds  lighter. 


Wow,  !*d  made  it  Almost.  The  doctor 
looked  at  me  again  for  a  moment  and 
said  I  was  still  disqualified . . .  fiat  te^t^ 
Now  what  in  hell  do  flat  feet  have  to 
do  with  submarine  duty?  I  was  furious 
and  I  staggered  back  to  the  school, 
weak  from  hunger,  thirst  and  a  week- 
end of  endless  exercise. 

The  school  yeoman  ask«d  me  if  Td 
passed  the  physical.  1  said  sure  and 
rejoined  my  class.  Wouldn't  you  know 
they  were  in  the  middle  of  a  strength 
test  at  the  time  .  .  .  and  t  could  barely 
stand  up.  Even  so  I  did  well  chinning 
myseif  and  got  a  good  score  for  the 
tests. 

Later,  when  we  were  being  particu- 
larly nastily  depth  charged,  t'd  go  back 
to  the  yeoman's  file  on  my  submarine 
and  admire  my  medieat  record  with 
the  big  red  stamp  on  the  front.  ''Dis- 
qualified for  Subfnarine  Duty." 

When  we  were  graduating  from  the 
school  they  gave  us  an  opponunity  to 
sign  up  for  S1 0,000  in  life  insurance. 
Who  needs  that,  I  laughed.  After  my 
first  war  patrol  I  decided  that  the 
Japanese  were  really  serious  about 
killing  us.  In  fact  they'd  come  much 
too  close  a  few  times.  So  I  applied  for 
the  insurance. 

Two  war  patrols  later  I  got  a  letter 
saying  that  the  doctor  had  missed  fill- 
ing In  one  of  the  blanks  on  the  applica- 
tion so  I  had  no  insurance  yet.  Havfng 
survived  a  whole  lot  more  depth 
charging,  slrafir>g,  and  bombs  being 
dropped  on  us  (and  missing).  I  said  to 
hell  with  their  miserable  insurance. 
When  we  had  some  very  close  calls 
and  none  of  us  were  at  all  sure  we 
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NEW  ONUNE  CALL  DIRECTORY 

Our  new  HAMCALi  servfce  gives  you 
494,114+ Hams,  via  your  computer 
$29.95  per  year  —  unlimited  use! 
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"Morse  Deciphered, 
A  Meaning  Behind  the 

Code" 

l«am  in  days  wtial  takes  others  years 
to  master.  .  All  simple,  totally  simple. 
Includes  numbers,  Q  signs,  proslgns 
plus  otKer  excellent  tnfo.  Tlie  derived 
meaning  behind  the  code  lies  tti  the 
standard  plionclfic  alphabet*  *  Originally 
written  and  developed  for  pilots*  ftew 
book*  56  pages,  8x11,  now  reveals 
this  remarkable  breakthrough.. 
Unbelievably  simple.  .  Gain  much  more 
than  'natural  talent'.  Your  own 
progress  will  shock  even  you.  send  $10 
check  or  inoiie>'  ordej  [please  add  $2  SBrfl) 
to: 

AVIACOMH  PUBLIC AnONS  (73) 
P.O.  Box  690  1 88 
Bronx.  PfY  10466 

EfVS  nealdcfita  add  8%  sales  t3k%. 


CIRCLE  140  ON  READER  SERVICE  CARD 

73 ^ma/eurjRad/o  Today*  December,  t992  09 


wort  going  to  make  it,  I  thought  per* 
haps  I '1:1  macie  a  mistake  in  passing  up 
th#  insurance. 

Actually  the  insurance  was  a  pretty 
good  deal,  so  ( finally  signed  up  for  it 
tlie  clay  they  musierBd  me  out  a  coy- 
pie  years  latei. 

Reunions 

My  old  Drum  crew  gets  together 
every  year  for  a  reunion.  At  fifst  I  pul 
off  going  because  I  really  didn'l  want 
to  se«  all  those  kids  1  rived  and  worked 
Willi  30  years  belore  as  old  men.  None 
of  us  like  to  come  to  grips  wilh  the 
fact  that  we're  getting  old  and 
this  would  force  me  to  face  it.  After  a 
couple  of  yeafs  I  started  attending 
reunions.  By  then  many  of  my  old 
shipmates  were  already  dead.  The 
smokers p  mostly. 

I  go  every  year  or  two.  getting  to- 
gether with  fewer  and  fewer  each  year 
as  my  old  bLrddies  die  off.  We  meet  In 
IVlobi]e,  where  our  old  boat  is  tied  up 
next  to  the  Alabama  ir>  Battleship 
Park.  If  you're  ever  cfown  there  please 
stop  and  visit  the  Drum  SS-228  and 
see  where  I  spent  most  of  the  war. 
You'll  also  have  a  chance  to  read  the 
early  'Dmm  Newsletters'*  I  put  out, 
complete  with  some  great  stories  of 
the  things  that  happened  xo  us. 
They're  frarried  and  hanging  on  the 
bulkheads.  I  was  the  only  one  on  the 
boeX  with  a  camefa,  so  l  had  tor%  of 
pkitures  for  Ifte  newsJettet  I  even  had 
my  own  developing  tank  so  I  could 


process  my  film  anywhere  we  stopped 
for  a  refit  and  rest  camp  between  war 
patrols. 

A  lot  of  people  aren't  oomfortal3l«  in 
submarines,  it's  a  poor  place  for 
cfaustrophobk^.  Its  even  a  bad  p^ce 
for  nervous  people,  particuiarly  dunng 
a  senous  depth  c^rge  attack.  It's  hot 
.  .  .  often  running  150'  or  more.  You 
<lon't  dare  make  the  slightest  noise 
and  you  can  hear  the  screws  of  the 
ships  above  yon  as  they  drop  their 
depth  charges- 

Weli,  so  mu<^  for  50  years  ago.  Oh 
yes,  that  summer,  before  I  joined  the 
Navy,  I  worked  at  G.E.  in  Schenectady 
in  Building  89,  testing  and  aligning  ra- 
dio transmitters  for  the  Army.  Old- 
timers  will  remember  the  BC-191.  II  as 
designed  in  1935  and  was  a  huge 
clunker  with  a  series  of  seven  plug-In 
tuning  units,  each  the  size  of  a  breed 
boK  and  the  weight  of  a  dnder  brfck. 
This  hg  was  so  crummy  it  wasn't  even 
worth  converting  for  ham  use  after  the 
war,  It  was  supposed  to  be  used  for 
command  cars  and  tnjcks. 

The  command-set  SCR-274M 
transmitters  (and  receivers)  were  a 
fraction  of  the  size  and  weigh!,  were 
far  more  stable,  arxJ  put  out  as  much 
power.  These  were  converted  for  ham 
use  by  Ifie  ziUkios.  I  enjoyed  conven- 
ing the  BC'45fe  and  used  one  dnve 
my  pp-di3  kilowatt  amplifier  when  1 
got  into  working  DX. 

Maybe  next  year  I'll  write  about 
1943.  fvlayt>e  not 
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Number  31  on  your  Fieedback  card 


Packet  on  the  Mac 

(Update  on  Last  Month's  Update) 

Refer  to  the  above  artk^le  on  page 
8  of  the  Octofoer  1992  issue.  The  up- 
date of  the  parts  plaeement  diagram 
(see  Rgure  2  In  the  November  "92 


Upd^t&s  section)  Is  incorrect  due  to 
a  printing  error  The  overlay  was  inad- 
vertantly shifted  down  in  last  month's 
diagram.  See  Figure  1  in  this  column 
for  the  correct  parts  placement 
diagram. 


Figure  1.  ThQ  corrected  parts  placement  diagram  of  the  PacketMac  Modem 
showing  ffie  jumper  wires  a$  wBii  as  the  new  pad  assignment  (shown  m  red}. 
Using  these  new  pad  assignments,  jus!  follow  the  wiring  hookup  chart  in  Figure  4 
in  the  originat  artide  for  the  proper  connections. 


HamCall  /  CD-ROM 

SOO.ODDHAMSpliM 

1 ,000 '  ■  or  P  u  b  I  k  Damtln 

Amaleur  Rgdio  Pro^iraiTit  Rnd  Osta 

Havi  vftih  bnlcrnnllonali 

CD-ROM  Digc  S50.00 

Shipping  [per  ottief]  £5  00 


QucKMAiTER  PubNsri(nQ 


CIRCLE  Se  ON  RfADEH  SERVICE  CARD 


NEWITonehMm^et^  Touch  Tone  Decoder 


JQ_ 


•ar  »• 


IW-«9f 


JB(»3Ge905d 


Tone -«« Iff'    Tft-16  PL«JS 


MoTroQ  Electro nici 

310  GaifieW  St.,  Suite  -  4  Euger^e  OR  97402 

info:  (503)687-2118 

Ord«fs:(aOO>  338^9058  •  Fax:  (503)687-2492 

Dfrcod«  and  disptay  Touch  Tonw  from  a  tfttophona,  tap« 
rvcofdar,  scanner,  or  nearly  any  audio  souroa  V  IS  digtl 
LCD  <}i«piay.  BO  dIgH  acmllablo  buffer  i/Hi0h  8p««d 
decoding,  up  to  25  digrts  per  second  V  Bu^-Jn  !$p«ak6r 
^9V  battwy  V  MataJ  case  i/TM-16  PLUS  IncJudea  RS- 
232  oi/tp<j1  and  Software  for  apttonal  autornatlc 
daleJHmB^nymb««r  logging  using  your  IBM  Compatible 
computer 

TM-  L  $  Sin ndard  Model  $2  29 

TM- 16  n,IIS  H3-2M  Model  with  Sot^wn  tt  S299 

■  1 2  AC  Pcrwei  Adaptor  $  1 0 
S/H  55  LTSA/Canada.  SI  5  Fordpi. 

30  da]r  noney  back  fianatcEl  Try  at  no  rat! 
Van,  MaMeiCanl  M  Amewjcmi  Eapnai  Accepted 


CIRCLE  24a  ON  REAOEf?  SERVICE  CARO 
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SURVEILLANCE 


COUNTEnMEASURES  Etectfonic  Dwices 

Miniiitiire  TraiismitlerlCils..  £29.95  £  ufi  Voice  Changers, 

Vehicle  TraukJng.  Tuijch  Tune  Deuoders,  Phone  Scramblers, 

Phoflt  Recording  Systems,  Bug  je  Phone  Tap  Detedorst 


liona  ii(imb«r. 
...$49.95 1  IP 


C/tll  tBiUmm  d9rlca  -  (fliptays  callers  plione  m 
stares  phonff  numliflr  with  iiait  A  time  of  calL..$49. 


EWE 


fOR  CATALOG  SENC  55.00 TO 

P>.0.  Sqr  $37,  Bulljila,  HT  14^2G     ^16^  fi^  1^^476 


MAKE  CIRCOIT  BOARDS 
THE  NEW,  EASY  WAY 


WITH  TEC-200  FILM 

JUST  3  EASY  STEPS: 

•  Copy  circuit  pattern  on  TEC-200  film 
using  any  plain  paper  copier 

•  Iron  film  on  to  copper  clad  boaTd 

•  Peel  off  filnn  and  etch 

convenient  8 ^i  x  11  siie 
With  Complete  Instructions 

SAVSFACTiON  GaARANTEED 
5  Sheets  for  $3,93  W  Sheets  only  $5.95 
&did  S 1 ,  50  postal  iS  Y  R^s.  &dd  s^les  tax 

The  MEADOWLAKE  Corp, 

Oept,  VE,  P.O,  Box  497 

Northport,  Mew  York  11 768 


Amateur  Radio  Language  Guide 


•  Hundredsof  phfases.esp^ciillylorthehamradfO  ofteraTor 

*  VdF.  1  '  French,  Spanish,  Gennan,  Japan^ase,  Potish 

«  VoL  2  ■  Swedish,  llalian,  Porlygose,  Qroahan,  Norwegian 

•  Vol.  3  '  Russian,  Danish,  Czech,  Korean,  Hawaiian 

♦  Vol.  4  -  Chinese,  Dutch,  Fin  lain,  Romanian^  Vlelnamege 

♦  Vol,  S  '  Hungarian,  Arabic,  Pj^ilipino.  Tyrkish,  Indonesian 
Sand  StO  p^r  volume  (postage  included)  1o; 
ROSE,  P.O-  Box  796.  Mundelein,  11 60060-0796 


bPEaALHOLIDAY  OFFER:  ALLS  VOLUMESOWLV44S.3S: 

Speak  To  The  World 


CIRCLE  T34  ON  READER  SERVICE  CAHD 
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Factory  Authorized  Dealer  &  Service  For 

KENWOOD 

YAESU 

ICOM 


Call  Us  Fqt 
Qreat  Prices  &  Great  Service 


TOLL  FREC  OR  OER  LI  Nf    %  400^944.3 1 44 

ccHhiifirin^iii  U.S.  t  r«^iii 


theH^M 


SALES  AMATEUR  RADIO  ^uniCl 


Number  27  on  your  Feedback  card 


^^k  ivumoer  At  on  yi 

Special  events 

Ham  Doings  Around  the  World 


DEC  5 

ALAMAGORDO,  NM  The  Afamogordo 
ARC  will  sponsor  VE  test  sessions  beg  in- 
ning at  12  noon,  PetBons  aEready  holding 
an  Amateur  license  and  wishing  to  up- 
grade,  must  bring  Iheir  original  license  and 
CSCE  {if  any)  and  a  copy  of  bolh,  Contac! 
Oie  WAStPS,  (505}  437-5B9$  Of  Larry 
WA5UN0,  (505)  437-0145  }Qf  info.  Tatk-in 
on  146.80 -60C. 

MESA,  AZ  The  Superstition  ARC, 
WB7TJD.  will  sponsor  this  year's  iHarmfest 
at  IVtesa  Community  CoHege,  Dobson  Rd., 
between  SR360  and  Souttiem  Ave.,  SW 
campus  comer,  7  AM-2  PM.  Taii gating,  Ad- 
mis^on:  Commercfal  $10,  Sellers  S5,  Buy- 
ers S2  per  car  Taik-in;  WB7TJD  147.120 
+600;  146.84  -600.  Contact  5/7/  Howes 
KG7XB,  718  N.  94th  St.,  M&SS  AZ  35207. 
Tst.  (602)  330-4839.  or  write  to:  SARC, 
RO,  Box  1551,  ApBche  Junction  AZ 

DEC  12 

HUNTINGTON,  WV  The  Tri-State  ARA, 
Inc.,  wili  sponsor  W5YI  VE  Exams  at  Our 
Lady  ot  Fatirra  church  school  cJass  fooms, 
545  Norway  Ave.  No  pra-registration  nec- 
essary. PEease  bring  a  photo  ID,  copy  of 
cun'ent  licenses  or  original  CSCE,  and  a 
compieted  Form  610  (Form  610  will  be 
avaiiable  al  the  session).  Please  arrive  by 
9:15  AM  in  order  to  register  and  have  ID 
and  Form  610  checked  prior  to  examina- 


tion For  info  call  Jim  Bak&r  KSKVX,  (304) 
73&6542, 

DEC  20 

UILFORD,  CT  The  Fowier  BIdg..  145 
Bridgeport  Ave.,  will  be  the  site  for  VE  Ex- 
ams sponsor-ed  by  the  Coast  iine  Amateur 
ARA  AJi  classes  Begins  at  12  noon  Walk- 
ins.  Contact  Gary  NB1M,  (203)  933-5125, 
or  Dick  WAIYQE,  (203)  874-t014. 

JAN  10 

MILWAUKEE,  Wl  The  21  si  annual  Mid- 
winter Swapfest  win  be  sponsored  by  the 
West  Allis  RAC  al  the  Waukesha  Co.  Expo 
Center  Fonjm  from  8  AM-2  PM.  Directions: 
1-94  to  Co.  J,  south  to  FX  west  to  Expo. 
Advance  tickets  S3:  $4  at  the  door.  TabJe 
space:  First  4'  S3  in  advance;  $4  at  the 
door.  Additional  4'  S4  In  advance,  S5  at  the 
door;  electrical  outlet  35  if  available.  Ad- 
vance reservation  deadline  Dec  31,  1992. 
VE  Exams  given  al  Red  Carpet  Lanes 
(across  the  street)  starling  at  9  AU,  Write 
with  SASE  to  WARAC  Swapf&£t,  P.O. 
Box  W72,  Mfiwaukee  Wi  53201. 

SPECIAL  EVENT  STATJOWS 

DEC12 

BROOKHAVEN,  MS  The  Southwest  MS 
ARC  will  operate  NM52  from  14002-24002 
to  celebrate  175  years  of  statehood  and 
Mississippi  Homecoming.  Operation  wili  be 


Listings  are  free  of  Charge  3$  spaCB  permits.  Please  send  us  your  Speciat  Event 
two  mor}lhs  in  advarice  of  the  issue  you  want  it  to  appear  in.  For  example,  if  you 
want  It  to  appear  in  the  January  issue,  we  shoufd  receive  it  by  October  31.  Provide 
a  clear,  concise  summary  of  the  essential  details  atjout  your  Special  Event  Check 
Speciat  Events  in  FiLE  Area  #11  on  our  BBS  {603-924-9343}^  for  listings  thai 
were  too  late  to  get  into  publication. 


fn  the  lower  General  portion  of  40,  20  and 
15m  phone  subbands.  and  the  Novice 
10m  phone  subband.  For  QSL,  send  your 
QSL  and  SASE  to  Mississippi  Hoitte- 
coming,  c/o  D^vid  Pickard  NM5Z,  Route 
4,  Box  386,  f\4cComb  MS  39643. 

DEC  19 

PERRIS,  CA  The  Hams  of  the  Orange 
Empire  Railway  Museum  will  operate 
KC6TKT  and  other  calls  1 900Z-2359Z  to 
celebrate  their  annual  Norlh  Pole  Limited 
Stearic  Train  operation.  Frequency:  SSB 
28,340  MHz,  For  QSL  send  QSL  and  #9 
SASE  to  OERM,  RO.  Box  543.  Perria  CA 
92572-054B, 

DEC  19-20 

NORTH  POLE,  AK  The  North  Pole  Ham^ 
sters  ARC  wili  operate  Station  WL7CX 
from  the  home  of  Santa  Ciaus.  Operation 
will  be  on  20m  and  the  Novice  portion  of 
10m.  Send  QSL  and  SASE  to  H.P.  Ham- 
sters ARC,  P.O.  Box  S6424,  North  Pole 
AK  99705. 

DEC  23-24 

SMITHFIELO,  NO  Triangle  East  ARA  wili 
operate  N4SXG  from  1300Z-2300Z  to 
commemorate  the  70th  anniversary  of  the 
birth  of  the  iate  Ava  Gardner,  Frequencies: 
CW— 3715  and  7,135;  PHONE— 14  260 
and  28.335.  For  certificate  or  card,  send 
QSL  and  appropriate  SASE  to  TEAR  A, 


209  N.  Third  St.,  Smithfiefd  NC  27577. 

DEC  30- JAN  1 

PASADENA,  CA  The  Relay  Repeater 
Club  WIN  operate  Station  KF6UF,  1600Z- 
02002  each  day  Dec,  30-Jan  1 ,  from  the 
Wrigley  Mansion,  to  commemorate  the 
104th  anniversary  of  the  Tournament  of 
Roses— 104  years  of  the  Rose  Parade 
and  79  years  of  the  Rose  Bowl  Game.  Pri- 
mary frequency  will  be  28.460  MH^.  Sec- 
ondary frequencies  will  be  21.335  MHz 
and  14,260  MHz.  Amateurs  in 
California/Nevada  can  contact  the  station 
on  the  half  hour,  on  2m,  through  the 
147.21+  rptr,  or  on  the  hour  on  220  MHz, 
via  the  Condor  Connection,  For  a  certifi- 
cate, please  send  a  QSL  with  Contact 
Number  and  a  9  x  12  SASE  with  58  cents 
postage  to  Ret  ay  Hepeat&r  Club,  P.O. 
Box  8t  Arcadia  CA  9W66^00$t 

JAN  2-3  and  JAN  ^10 

FLEN,  SWEDEIM  TTie  22nd  annual  Hunt- 
ing  Lions  in  the  Air  Contest,  sponsored  by 
the  Int'L  Assn.  of  Lions  Clubs,  and  coordi- 
nated by  the  Lions  C3ub  Ren  (Sweden), 
witi  be  active  on  CW  from  0900  UTC  Sat. 
Jan  2-2100  UTC  Sun.  Jan,  3.  SSB  will  be 
active  0900  UTC  Sat.  Jan  9-2100  UTC 
Sun.  Jan  10.  For  rules  and  info,  please 
write  to:  Contest  Committee,  Lions  Club 
Ften,  Box  106,  642  23  Ften,  Sweden.  All 
logs  must  be  mailed  by  Feb.  15,  1993, 


THIS  MOWTH^S  GOODIF  FROM  THE  CANDY  STORE 

KENWOOD  -    ---^ ^^ 

TS-95aSD 
UNDER  $3700.(KI| 


MDC 


Similar  Savings  On  Vaesu  Astfon, 
i[.30fi,  Hy-Gam,  Aiinco,  Flc  ah  i  TO 

AMERITON  AL-B1 1  ^73.^0 

0^/er  9039  Ham  jtems  in  Slock,  all  Prices,  Cash  FOB  Pr^^iQu. 
More  Specials  in  HAW-ADS.  Lcjokifig  for  Somelhing  not  LJste^l? 

Calf  Today  (208)  852-0830 

HOSS  DISTRISUUNG  COMPANY 
7B  S  Stat&  SliW!   PrK(on.  Id.  ft32e3 
Houfs  Tu&.-Fri  9-6  -  9-?  Mondays.  Ctose<J  Sat,  a  Sur. 


Dish  System 

LIFETIME 
WARRArfTY 


Quality  Microwave  TV  Antennas 


WIRELESS  CAflLE  ■  IfTS  -  WHOS  -  Amateyr  TV 
Ultra  Hf^N  Gsjn  $0(lb(+)  •  Tuneable  1.9  lo  2  7  ^hi. 

'  55-CiianneS  Dish  System     S199,95 
-  36 -Channel  Dish  Sysrem    $149.95 

•  20^ChanneC  Dish  System     $124.95 

■  6riiX?i^l  C'Tiniinii^rfiJl  Grid  Antonn^  [riot  -shotiVdl  Add  S50  00 

•  Yagi  Ante-nnas..  CompOfK^nis.  Cws^tun  Tunmg  AMaiJabie 

•  Daii  or  wrtii;  {SASfi  dir  "ffl£E"  [Catalog 

PHILUPS-TECH  ELECTRONICS 

RO.  Box  9533  •  Scgttsdale^  AZ  S&Z52 
(602)  W7-77M  fS3,00  Credtl  pil  phune  oFdEfs] 
MasttrCard  «  Vm  «  Amencan  Etpre^  •  CDD^  *  Duaiitihi  Pricing 


CIRCLE  254  ON  READER  SERVICE  CARD 


CIRCLE  249  OU  READER  SERVICE  CARD 


SELL  YOUR  PRODUCT  IN  73  CALL  800-274-7373! 


NTERACTIVE 

REMOTE  ALARM  & 

CONTROL  SYSTEM 


'  Control  anything  fronn  your  handheld  using  DTMF 

*  Comniiarid  conrrmations  are  Iransmntted  to  you  m  CW 

*  Remote  reading  of  system  staiu&  and  sensing  lines 

'  Afarm  subsystem  will  page  you  using  DTMF  scheme 

*  3  Relay  cotiiacls  and  2  :emole  sensing  lines  avaHable 
'  U^ef  Changable  passwords.  *  Powerej^  by  12V  DC 

■  User  prograrnmabl&  automatic  station  ID  in  CW 
•■Conned  easify  lo  speaker/fTticrophone/PTT  of  radio 

Mail  Vtnjr  ordec  10: 


J&W  Technology 
38  Jade  Street 
ScarbQrough.Onl 
Canada  MIT  2TB 


IntTodLjcSqrY  Offer 

A^s^embiiecl  S  tested  wilh  ca-se  $14^  L>S 

Aftsembied  &  losted  I  no  ca&ei  JM9  US 

Wanyi3(K..-,iiiiii,*v;i.fis;i:uNhN^.i       3  1 D  u£  FAJ</Voice  (416}2M'4499 

Prices  are  m  US  Funds.  Please  atJd  S5  for  tiandl^ng  &  shipping 
Ontarjo  orders  add  8%  PST.  Mdney  orders  Of  ceftified  ci^ecKs 
Person na I  ctiecks  gHow  3-4  weeks  ?o  clear  ^Jo  COD's 

M  ASTE  R  C  ARO  Arre  pted  UShafye  or?lers  «ni  Se  iMirivenptt  u?  tarrwrfcnn  TiDUHr;?.! 


VCKli-'i'CClid 


0&Ale<i  JrvjEjines  VieKame 


OIRCU  24e  ON  READER  SERVtCE  CARD 


r*  ■iHSfi'tit   r-f'l^^ 

f »  "!■> 


.„*,«*r»*«^'" 


SHlt»* 


SIGNAL  CUBE® 

DjGrTAL  Field  Strength  Meter 

High  Resolution  R.F* 

Amplitucfe  Measurements 

{see  article  in  the  November  '92  issue) 


NYE  ENGINEERING 
CO.  INC, 

4020  Gait  Ocean  Drive  #606 
Ft.  Lauderdale,  FL  33308 

Phone:  305-566-3997  $159 

Fax;  305-537-3534  +  shipping 


CIRCLE  aSOON  READER  SERVICE  CARD 


1992  CALL  DIRECTORY 

(On  Microfiche) 

Call  Directory $10 

Name  Index ,,,.., , .  10 

Geographic  Index 10 

All  three  —  $25 
Shipping  per  order  $3 

BUCKMASTER  PUBLISHING 

Mineral,  Virginia  23117 
703:  894-5777         800:  282-5628 


CIRCLE  170  ON  READER  SERVICE  CARD 


SCARED  OF  THE  CODE? 


irS  A  SNAP  WfTH  THE  ELEGANTLY  SIMPLE 
MORSE  TUTOR  ADVANCED  EDITION  FOR 
BEGINNERS  TO  EXPERTS-AND  BEYOND 

Mors«  Code  teaching  software  from  GGTE  ift  the 
most  popylar  In  th&  worl^J—aind  for  go-cnJ  reason. 
You'll  learn  quickest  with  the  most  modern  teaching 
methods— including  Fams worth  or  standard  code, 
on^scr&en  flash cards^  random;  characters,  words  and 
bllMonsof  conversations  guaranteed  to  contain  every 
required  character  every  time — in  1 2  easy  lessons. 

S n  eaic  th rough  bot  he rso m e  plateaus  in  on  a  te  nt  h  of 
a  word  per  minute  steps.  Or,  create  your  own  drills 
and  play  them,  print  them  and  save  them  to  disk. 
Jmport,  analyze  and  convert  text  to  code  for  addition- 
al dniis. 

Get  the  software  the  ARRi  seils  and  uses  to  create 
their  practice  and  test  tapes.  Morse  Tutor  Advanced 
Edition  is  approved  for  VE  exams  at  an  levels.  Morse 
Tutor  is  great — Morse  Tutor  Advanced  Edition  ia  even 
better— and  it's  in  user  selectable  color.  Order  yours 
today. 


For  all  MS-DOS  computers  (including  laptops). 
Availabte  at  dealers,  thru  QSTor  7?or  send  $29.95 

A+  $3  S&H  (CA  residents  add  7.75^  tax )  to: 
GGTE,  P.O.  Box  34IIS,  Depl.  MS, 
Newport  Beach,  CA  92659 
Specify  51/4  or  VA  inch  d(si< 
^     (price  Includes  1  year  of  free  upgrades) 


7S 
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Barter  &  buy 


Number  2B  on  your  Feedback  card 


Turn  your  oiti.  ham  and  compiftfir  gear  into  cash  now.  Sure,  you  can  waH  for  a  hamfest  to  try 
and  dump  it,  birt  you  know  you'tl  get  a  far  more  realistic  price  if  you  liave  it  out  winery  100,000 
active  ham  polentiat  buyore.  can  see  il  than  the  few  hundred  locai  Inams  who  come  by  a  fiea 
market  tatiJe.  Checlt  your  attic,  garage,  cellar  and  cb&m  shetvc^  and  get  cash  for  your  ham  and 
compuier  gear  before  it's  too  old  to  sell  You  know  you're  not  going  to  use  it  again,  so  wliy 
ieive  it  for  your  widow  to  throw  out?  Thai  stuff  isn't  getting  any  younger  I 

The  73  Fiea  Mariset,  Barter  'n'  Quy,  costs  you  peanuts  (almost)— comes  to  35  cents  a  word 
for  individual  {noncommercial)  ads  and  Si  .00  a  word  for  commercial  ads.  Don't  plan  on  telling  a 
long  story.  Use  abbreviaiions,  cram  i\  in.  But  be  honest  There  are  plenty  of  hams  wtio  love  to 
fix  things,  so  if  it  doesn't  work,  say  so. 

Make  your  list,  count  the  VtfOfds,  including  youf  call,  address  and  phone  number.  Include  a 
check  or  your  credit  card  nuTTiber  and  cKpiration,  if  you're  placing  a  commercial  ad,  tnciude  an 
additional  phone  ntimtjer,  separate  from  your  ad. 

This  is  a  monthly  magazine,  not  a  daily  newspaper,  so  figure  a  coupEe  months  befone  the 
action  starts;  then  be  prepared.  J I  you  get  too  many  calls,  you  priced  it  low.  if  you  doni  get 
many  calls,  too  high, 

So  get  busy.  Slow  the  dust  off.  check  everything  out.  make  sure  It  still  works  right  and 
maybe  you  can  help  make  a  ham  sure  it  stili  worths  right  and  maybe  you  can  help  make  a  h^m 
newcomer  or  retired  old  timer  happy  with  that  rig  you're  not  using  now.  Or  you  might  get  busy 
on  your  computer  and  put  together  a  list  of  small  gear/parts  to  send  to  those  irrienesied? 

Send  your  ads  and  payment  to  the  Barter  'n'  Buy,  Sue  Colbert,  70  RE,  202N,  Petert>orough 
NH  03458  and  gel  set  for  the  phone  calls. 


The  deadMne  for  the  January  classi- 
fied 3d  section  is  November  12^  1992, 

HAhA  RADIO  REPAIR  CENTER,  quality 
workmanship.  Solid  state  or  tube,  aEI 

makes  and  models.  Also  repair  HF  ampli- 
fiers. Affordable  Electronic  Repair,  7110 
East  Thomas  Rd.,  Scoltsdafe  AZ  85251. 
(602)  945-39€e.  BNB220 

GIVE  THE  GIFT  OF  MUSIC  THIS  HOU- 
DAY  SEASON.  THE  RYTHM  OF  THE 
CODE  Morse  Code  Music.  See  ad  index  to 
locate  our  display  ad.  Kawa  Produclfons. 
PO  BoK  319.  Weymouth  MA  021SS. 

BNB221 

FINALLY  HEAR  those  unreadable  signals 
buried  in  noise^  heterodynes,  tuner  uppers 
TTie  REVOLUTIONARY  new  JPS  audio  fil- 
ler NIR-10,  digital  signal  processing,  ^m- 
pie  hook  up,  deep  discounted  S329.95  de- 
livered [  Authorized  dealer:  Davis  RF  Co., 
P.O.  Box  230  S,  Carlisle  MA  01741  24- 
HR.  Ond^rs;  (800)  484-4002.  code  1356, 

BNB254 

THE  MOST  COMPLETE  AND  COMPRE- 
HENSIVE RESISTOR  COLOR  CODE 
IDENTIFICATION  CHART/COIL  WINDING 
DATA  CHART/L.  C,  F  NOMAGRAPH.  Is 
your  resister  identification  getting  rusty? 
Don't  waste  time  looking  tor  thai  old  basic 
electronics  book.  Have  this  handy  chart 
posted  above  your  work  bench.  Chart  in- 
cludes these  hard  to  interpret  Sband  preci- 
sion resistors,  includes  all  known  tolerance 
colors  too?  Included  with  the  resisor  chart 
IS  a  handy  coi!  winding  data  chart  tor  RF 
coil  windings.  For  those  who  hate  to  do 
math  calculations,  H  you  l^ow  any  two  ol 
your  L,  C,  or  F,  you  can  find  the  other  in- 
stantly with  this  handy  L,  C,  F  Nomagraph! 
Send  S3.00  to  TMS  ELECTRO  DATA 
mC,  4906  S.E.  Mills,  Lawton  OK  73501. 

BNB255 

QRP  KfTS  IN  CANADA!  CW  Transceivers, 
Receivers.  Morse  Keys^  and  more.  De- 
tails: "CO  RADIO  KITS,^  Box  1546,  Brad- 
tord.  Ontario.  L3Z-2Be  CANADA.  {416}- 
775-9119.  BNB433 


QSL  CARDS-  Look  good  with  top 
printing.  Choose  standard  designs  or  tuiiy 
customized  cards.  Bequest  free  brochure, 
samples  (stamps  appreciated)  from 
Chester  QSLs,  310  Commercial,  Oept.  A, 
Emporia  KS  66601 .  FAX  (316)  342-4705. 

BNB434 


REVOLUTIONARY  HYBRID  AERIAL 
WIRE:  168'Strand  copper  "FLEX- 
WEAVE"  Tm,  #14,  strong,  Ultra  Flexible, 
ties  in  knots,  no n stretch,  won't  njst/kink 
like  copper  weid.  S36.95  first  275'  (mini- 
mum), S.l3/fi  thereafter,  inctudes  ship^ 
ping!  (Radial  wire  only.)  Catalog  31.00. 
DAVIS  RF  Co,,  P.O.  Box  230-S,  Cadisle 
MA  01741.  (600}  4S4-4002,  code  1356. 

BNB557 

COAX,  GROUND  RADIAL  WIRE,  lowest 
cost,  top  quality,  MilSpec  RG'213,  S.sa/ft, 
RG-8X,  $,19:  RG-58.  $.18;  LOW  LOSS 
Belden  equiv.  BG-9913.  $.39;  any  lengths 
plus  shipping.  Radial  wire  #16, 
S39.50/1000ft.  includes  shipping"  Immedi- 
ate shipment.  Catalog,  $1.00.  DAVIS  RF 
Co..  P.O.  Box  230-S,  Carlisle  MA  01741. 
(800)  484^002,  code  1 356.  BNB562 

RIG  REPAIR  by  20-year  ham.  Fast,  rea- 
sonable, Skip  Wilhrow,  5404  S.  Walden 
Stmet.  Aurora  CO  80015,  (303)  693-0997, 

BNB702 

IBM  PC  VIDEO  DIGITIZER  640  BY  480 
RESOLUTION.  256  gray  levels,  SS9,93. 
Demo  disk,  S3.  Information,  St.  Color- 
burst,  Box  3091 ,  Nashua  NH  03061 . 

BNB703 

ROSS'  SSSS  NEW  December  (ONLY): 
KENWOOD  T3-450S  SPHONE,  TH-7BA 
SPHONE,  TM  241A  $355,00.  TS-711A 
S1000.00,  MFJ  815B  $52.00,  949E 
S134.90.  311  S40.00,  HEATHKIT  HW2P 
S239.99.  HW24HT  $299,90.  HK232A 
S230.00,  TELEX  HYQAIN  CD-451t 
S240.00,  372-S  S419.90.  500  FT  RG-213 
SI 50.00.  YAESU  FT-470  $470  00.  FT- 
703flTT  S259.90,  SC-1  $139.99.  YR-901 
S499.95.  ALL  LIMITED  TIME  OFFERS. 
OVER  9,037  ham-related  items  in  stock  for 
immediate  shipment.  Mention  ad.  Prices 
cash,  ROB.  Preston,  HOURS  TUESDAY- 
FRIDAY  9:00  TO  6:00,  9:00-2:00  P  M. 
MONDAYS,  CLOSED  SATURDAY  &  SUN- 
DAY. BOSS  DISTRIBUTING  COMPANY, 
78  SOUTH  STATE,  PRESTON  ID  83263, 
(208)  e52'0S30,  BNB707 

GIANT  SOLAR  PANELS  S44.00  EAl  Ex- 
cellent  Prfces/Sotar  Equipment/Acces- 
sories. Free  tnformation/Send  Stamped 
Envelope,  Catalog  $3.00.  To:  Quad  Ener- 
gy, P.O.  Box  690073,  Houston  TX  77269. 
(713)893-0313.  BNB715 

SIMPLEX  REPEATERS  Si 49.001  We 
manufacture  them  ourselves.  Quad  Ener- 
gy. (713)893-0313.  BNB716 


eLECTRON  TUBESi  Ali  types  and  sizes. 
Transmitting,  receiving,  microwave  .  .  . 
Large  inventory  =  same  day  shipping.  Dai- 
ly Electronics,  10914  NE  39th  ST  Suite  B- 

6.  Vancouver,  WA  98682.  (BOO)  346-6667 
or  (206)  8963356.  BNB719 

WE  HAVE  m  AEAr  Astron.  Bencher,  But- 
ternut, Callbook,  Comet.  Diamond,  Hustler, 
Kantronics,  Larsen  Antennas,  MFJ,  Radio 
Shack,  Smiley,  antennas.  Valor  antennas, 
and  more.  Small  town  service  with  dis- 
count prices.  Dandys,  120  N.  Washington, 
Wellington  KS  67152.  (316)  dZ&'d^U. 

BNB722 

MINIATURE  POLICE  RADAR  TRANS- 
MITTER one  mile  range,  S41  assembled, 
$31.00  kit.  (219)  489-1711.  P.O.  Box 
80096,  Fort  Wayne  IN  46898.       BNB725 

BUtLD  YOUR  OWN  WIRE  ANTENNAS, 
parts,  GROUND  RADIAL  WIRE,  open-wire 
feedlines,  copper-weld,  insulators,  coax, 
Dacron  rope,  baluns,  etc,  LOWEST 
PRICES.  Catalog.  Si  .00,  DAVIS  RF  Co., 
RO.  Box  230^3,  Carti^e  MA  01741.  (800) 
484-4002,  code  1356.  BNB726 

HAM  RADIO  REPAIR— Prompt  service. 
ROBERT  HALL  ELECTRONICS,  1660  Mc- 
Kee  Rd.,  Suite  A,  San  Jose  CA  95116. 
(408)  729-8200.  BNB751 

TEN-TECt  new  factory  boxed  iatest  1992 
production  models,  USA  made,  535  Arg- 
onaut, 536  Delta,  563  Omni  6,  585 
Paragon  Transceivers,  420  Hercules,  422 
Centurion,  425  Titan  Linear  Amplifiers, 
236,  253,  254  Antenna  Tuners,  239,  240 
Dummy  Loads,  mobile  HF  Antennas,  Key- 
ers.  Cabinets,  Filters,  Visa/MC  or  check, 
tor  best  mail-order  deal,  write/phone  Bill 
Slep  704^524  7519,  SLEP  ELECTRONICS 
COMPANY,  Box  100,  Otto  NO  2B763- 
0100.  BNB756 

AMIGA,  MACINTOSH,  ATARI,  ST/XUXE 
Amateur  Radio  and  electronics  PD  soft- 
ware, $4.00  per  disk.  Send  2  stamp  SASE 
for  catalog.  Specify  which  compute rE  KD- 
ware,  Box  1646,  Orange  Park  PL  32067- 
1646.  BNB757 

LOWEST  PRICES  ON  RAMSEY  KITS 
AND  ASTRO N  POWER  SUPPLIES.  Send 
SASE  for  price  list.  INTERNATIONAL 
PRODUCTS,  INC..  50e3-A  Jonestown  Rd. 
Suite  441-7312,  Hamstiurg  PA  17112. 

BNB759 

AMATEUR  RADIO  SERVICE:  Complete 
repair  facility  15  years  communications  re- 
pair experience.  Special  service  needs? 

No  problem,  Give  us  a  call.  Compassion- 
ale  rates,  HAMSERV.  1720  Grand  Ave., 
Waukegan  IL  60085.  (708)  336-2064 
(Dean)  or  Voicemail  at  (706)  5B0-2034. 

BNB760 

THERMOGRAPHED  CARDS!  Raised 
print  QSLs  at  flat  printing  prices.  Samples: 
Phone  (817)  461-6443  or  write:  W5YI 
Group,  Box  5651 01 ,  Dallas  TX  75356 

BNB761 

WANTED;  HAM  EQUIPMENT  AND  OTH- 
ER PROPERTY.  TTie  Radio  Ctub  of  Junior 
High  School  22  NYC,  Inc.  is  not  only  the 
Big  Apple  s  largest  Ham  club  but  also  the 
nations  only  full  time  non-profit  organiza- 
tion working  to  get  Ham  Radio  into  schools 
around  the  country  as  a  theme  for  teach- 
ing using  our  EDUCOM-Educalion  Thru 
Communication-program.  Send  your  radio 
to  school  Your  donated  amateur  or  other 
property,  which  will  be  picked  up  or  ship- 
ping arranged,  means  a  tax  deduction  to 
the  tull  extent  of  the  law  for  you  as  we  are 


an  IRS  501  (c)  3  charity  in  our  twelfth  year 
of  service.  Your  help  will  also  mean  a 
whole  new  wortd  of  educational  opportuni- 
ty for  children  around  the  country.  Radios 
you  can  write  off,  kids  you  cant.  Please, 
write-phone-or  FAX  the  WB2JKJ  "22 
Crew"  today:  The  RC  of  JHS  22,  POB 
1052,  New  York  NY  10002.  Telephone 
(516)  674-4072  and  FAX  (516)  674-9600. 
Young  people,  nationwide,  can  get  high  on 
Ham  Radio  with  your  help.  Meet  us  on  the 
WB2JKJ  CLASSROOM  NET  7,238  MHz. 
1200-1330  UTC  and  21395  MHz.  1400- 
2000  daily.  BNB762   . 

EUMINATE  MULTIPLE  NOISE  TONES  in 
your  receiver  audio  output.  The  revolution- 
ary new  JPS  notch  liller,  model  #NF-60, 
Digital  Signal  Processing  simple  hook  up. 
Unlike  other  Notch  Filters,  notches  out 
multiple  varying  tones.  Deep  Discounted: 
S1 39.50  delivered  continental  USl  (Else- 
where S150,00  plus  shipping )  Authorized 
JPS  dealer:  Davis  RF  Co,,  PO.  Box  230-S, 
Caniste  MA  01741.  24'HB  orders:  (600) 
484^002.  code  1 356,  BNB763 

SOLAR      POWERED     HAMS!     TheJ 
Sunswitch  is  a  charge  controller  to  protect^ 
your  batteries  from  over  charge.  Power 
MOSFETs  are  used,  no  relay  si  Assembled 
tuned  and  tested  $39.95  plus  S2.50  ship- 
ping. Sunlight  Energy  Systems.  2225 ^ 
Mayflower  NW,  Massiilon  OH  44647. 

BNB774 

MILITARY  MONITORING  ANTENNAS: 
broadband  VHF/UHF  discones.  biconicals, 
satcom  types,  30-1000mc.  shipboard  con-, 
stnjdion.  N'  connectors,  satcom  preamps,! 
antenna  multicouplers,  cables,  acces-^ 
sories,  (419)  726^2249.  BNBS13 

FREE  SHAREWARE  AND  HAM  CATA- 
LOG for  IBM  or  CoCo  Morse  code  com- 
puter interiaces,  $49,95,  Dynamic  Elec- 
tronics, Box  896,  Hartseile  AL  35640.  205-^. 
773-2758.  3N8S15  * 

CALLER  ID  For  Your  Computer!  PC 
compatible  TSR  pops  up  with  caller's 
name  and  other  information  you  wish  \q_ 
keep.  Logs  all  incoming  phone  calls. 
Assign  alarms  or  lock  out  specific  callers. 
Check  with  your  local  phone  company 
for  availability  ot  OLID  service.  Interface 
&  Software  $59,95,  (301)  426-7210. 

BN8e20 

RADtO  HOBBY  BBS!  1000's  free  ham 
programs.  (708)  23e'1901.  14.4/96/24/12/ 
300  bps  BNB821 

EASYTERM  for  full  control  of  the  PK-232 
and  Kenwood  Digital  Radios.  Ttiis  sophisti- 
cated low  cost  (S29.95)  program  includes 
a  30  page  manual.  For  more  information 
call  1  '800-336-7796  any  time.      BNB623 

FOR  SALE:  Collection  of  15  disks  ot 
Shareware  software  (or  Ham,  electronic 
design,  antenna  design  and  circuit  element 
design.  All  disks  are  for  the  PC/MS  DOS 
Send  S39.95  &  $5.00  for  Handling 
KC4CIQ,  213  Holly  Ave.,  So.  Pittsburg  T^ 
37380.  6NB824 

DESIGN  CUSTOM  FIR  DIGtTAL  FILTERS 
tor  DSP  projects.  FIRPLOT  v2,8  create; 
length  3^128  Bandpass,  LP,  HP,  Notch  til 
ter  coefficients  on  any  PC.  Details  in  HF 
4/89  or  SASE.  Executable  w/manual  S5f 
on  3.5/5,25"  Paul  Selwa,  NB9K.  61  E 
"niden  Dr.,  Brownsburg  IN  46112.  BNB825 

SEIZED  GOODS,  radios,  stereos,  com  put 
ers,  and  more  by  FBI,  IRS,  DEA.  Availabh 
your  area  now.  Call  1-800-338-3388  ex! 
C-$223.  BNB826 
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HENRY  RADIO  3K  CLASSrC  AMPLIFIER 
3.5  30MHi,  AMP  is  In  showroom  condi- 
tion^  1  1/2  year$  old,  all  reasonable  offers 
considered,  originaf  cost  $2;700.  If  pur- 
chased, you  must  arrange  snipping  or  pick 
up.  Call  40V272-4916,  BNB823 

YAESU  FT-a90  Xcvr  Mew,  in  factory  box 
$799.9&,  Tom-W5LON.  Austin  TX  (512) 
£61'a432>  BNBe29 

CUSTOM  SEAM  HEADINGS,  $3,75  post- 
paid, E  Aden,  N7S0K,  4096  Marcia  Place, 
Boise  ID  83704.  BNB830 

DIGITAL  SWR  and  POWER  IWIETER,  As^ 
semble,  Kil,  or  Plans,  with  AJarm  and  Set 
Points.FREE  information.  RUPP  ELEC- 
TRONICS, 5403  Weslbreeze.  Fort  Wayne 
IN  4&804.  21 9^32  3049.  BNB831 

R-390-A  SERVICE;  module  repair  to  com- 
plete remanutad:ure,  cosmetic  restoration. 
20  years  experience,  expert  service,  1- 
week  turnaround.  Very  reasonable,  any 

condrtion  accepted.  (41 9)  726-2249. 

BNB834 

FCC  COMMERCIAL  LICENSE  PREPA- 
RATION RADtOTElEPHONE-RADiO 
TELEGRAPH.  Latest  home  study  fast 
easy  audio  video. FREE  details  WPT  Publi- 
cations 1-800-800-7588.  BNB840 

PRINTED  CIRCUIT  BOARDS-etched, 
drilled,  tin-plated.  Single  sided  Sl.25/sq. 
inch.  No  setup  ciiarge.  Send  negative  or 
artwork  (S1 0.00  for  negative).  We  can  gen- 
erate artwork  from  your  schematic.  CHEL- 
CO  ELECTRONICS,  61  Water  St.  Mayvilie 
NY  1 4757  1-BOO-38a*-B521  BNBe42 

CUBAN  FOOD  RECIPE  BOOKLET.  Black 
Beans.  Yellow  Rice,  Picadillo^  Ropa  Vieja, 
more.  S5.00  Po&tpaid.  Ken  f^errill,  10234 
SW  5Sth  Lane,  GainsvHle  FL  32608. 

BNBe70 

NEVER  BEFORE!  20.000  shareware  pro- 
grams on  three  CD-ROM  discs.  $69  plus 
S5  shipping.  Including  many  useful  ham 
programs.  Amazing  value  I  Dealers  want- 
edi  Crosley,  Box  276G,  AJburg  VT  05440. 
(514)  739-9328.  BNB871 

ARROW  ANTENNA  2M  Portable  Beam 
converts  from  walkrng  stick  to  4  element 
beam  in  less  then  2  minutes.  High  gain, 
wide  bandwidth,  low  SWR.  Weighs  only 
1.3  LB.  S65.  &  S7.  S&H.  Al  Lowe  NOiMW. 
(303)  663-5485,  1461  Peacock  PI,  Love- 
land  CO  80S37.  BNB872 

K8XF  TELEGRAPH  KEYS  IMPORT 
COMPANY.  Just  arrived  Hi-Mound's  re- 
markable quality,  superior  constructed 
keys  atfordably  priced.  MK-705  Iam- 
bic dual  paddle,  marble  base  $129.95. 
HK^702  Handkey,  marble  base  Si 49.95. 
BK-100  Bug,  bakelite  base  $154.95,  Keys 
have  plastic  dust  covers.  Shipping  Se 
UPS.  Florida  OPS  6%  sales  tax.  Flyer, 
S.A.S.E.  appreciated.  K8XF,  9929  Fox 
Squirrel,  Newport  Richey  FL  34654. 

BNB873 

CW  ENTHUSIASTSl  Be  proud  to  own  one 
of  these  hand-crafted  brass  morse  keys. 
Realistic  prices.  Details.  CQ  Radio  Kits, 
P.O.  Box  1546,  Bradford.  Ontario.  L322B8. 
Canada.  BNB874 

FREE  Ham  BBS.  317-742-2214.  BN8899 

AMATEUR  RADIO  REPAIR!!  All  makes  & 
models  maximum  labor  per  unit.  S80.00. 
TELO  (Dan).  1302  S.  Upfands  Dr.,  Ca- 
mano  Island  WA  98292.  (206)  387-3558. 

BNB900 


HEATH  KIT  NOSTALGIA-History  in  pic- 
tures and  stories  ol  and  by  the  people  in- 
volved. 124  page  paperback  by  K8TP. 
Send  $9,95  (plus  tax  in  WA)  to  Heath  Nos- 
talgia, 4320-l96th  S.W..  SuFle  B-111,  Lyrr- 
r\wood  WA  98036.  BNB903 

COMMUNICATIONS  AT  ITS  BEST!  AR^ 
900  S219.00,  AR-IOOOXC  $399,00,  AR- 
2500  $439,00,  AR-3000  S969.00,  Lowest 
prices  gn  APR  Radios  guaranteed. 
CB's,  Scanners,  Radar  detectors,  caller 
ID'S,  and  more.  Free  Shipping 
Visa/MC/AMEX.  Turbo  Electronics,  366 
North  Broadway,  Suite  310,  Jericho  NY 
11753.  Inquiries;  51 6-933-1 94 6/orders  1- 
eOO-33-TURBO.  BINB905 

B-390-A  SQUELCH  MODIFICATION: 
small  extemai  add-on  module,  super  sen- 
sitive, works  great  on  AM  and  SSB,  15 
minute  installation,  instructions  included. 
$25,00,  (419)  726-2249.  BNB906 

LIGHTNING  BUSTER.  Protect  your  in^ 
vestment  before  it's  too  late!  Gas  dis- 
charge arrester,  DC  to  500  JVJHz,  500 
Watts  PEP,  SQ-239.  $39.95.  ELECTRO- 
MAN,  Dept.  73,  Box  24474,  New  Orteans 
LA  70184.  BNB914 

WANTED:  BUY  &  SELL  Afl  types  Of  Elec- 
tron Tubes.  Call  toll  free  1  (800)  421-9397 
or  1  (612)  429-9397.  C  &  N  Electronics, 
Harold  Bramstedt,  6104  Egg  Lake  Road, 
Hugo  MN  55038.  BNB915 

ESTATE  SALE:  Wilton,  CT.— Rohn  HDBX 
48  FT.  Tower.  Tri  Band  plus  40.  11  EL  on 
144  a  440.  tri-Band  vert.  2-220-440. 
Comes  complete  with  175  FT.  DSpole  on 
two  acres,  Cul-De-Sac,  and  5  bmns,  3-1/2 
baths.  40GSF  finished  shack  (over  2  car 
garage)  2FP,  2  outbldgs,  attached  Grnhse, 


exquisite  gardens,  stone  walls,  new  kitdi, 
HWD  Rrs,  new  furnace,  fresh  paint  in/out, 
new  roof,  new  driveway.  Ready  to  go 
Priced  at  S587.500  well  below  peak  value, 
surviving  spouse  is  moving  on.  CONTACT 
KA1 AIA  at  (203)  762-8378.  BNB91 6 

COWIMOOORE  64  HAWI  PROGRAMS-8 
disk  sides  over  200  Ham  programs 
Si  6.9573.29  stamp  gels  unusual  software 
catalog  of  Utilities,  Games,  Adult  and 
British  Disks.  Home-Spun  Software,  Box 
1064-BB.  Estero  FL  33928.  BNB917 

ENGRAVING-CALL  PINS-Clocks-Club 

Award  Plaques/Trophies-Desk  Holders- 
Pen  Sets-Equipment  I.D.  Plates.  Send 
$2.00  for  catalog  or  BASE  for  popular 

hamfest  items  to:  TR  Enterprises,  Box  36 
B,Ty]erHiil  PA  16469.  BNB9e2 

PRINTED  CURCUIT  BOARDS  for  projects 

in  73,  Ham  Radio,  QSZ  ARBi  Hanmook. 
List  SASE.  FAR  Circuits.  13N640  Field  Ct., 

Dundee  IL  60118.  BNB966 

COMPONENTS  FOR  QRP'ERS,  HOM- 
BREWERS  AND  HOBBYISTS.  Great 
selection  and  great  prices  large  SASE 
to  KA7QJY,  COMPONENTS,  Box  3693, 
Logan  UT  64323.  901-563-5173. 

BNB967 

MARCONI  SALAD  AND  TESLA  TATERSI 
Electro  Meals  Cookbook,  available  just  in 
time  for  holiday  gift  giving.  125-t-  recipes, 
$12.00  plus  S3  S&H.  ELECTROMAN. 
Dept.  73,  Box  24474»  New  Orleans  LA 
70184,  BNB968 

A20EN  SERVICE  by  former  factory  tech- 
nician. Southern  Technologies  Amateur 
Radio,  Inc.,  10715  SW  190  St.  #9,  Miami 
FL  33157  [305)  238-3327.  BNB979 


COMMODORE  64  REPAIR  Fast  turn 
around.  Southern  Technologies  Amateur 

Radio,  10715  SW  190th  Street  #9,  Miami 
FL  331 57.  (305)  238-3327.  BlViB9S2 

SURPLUS  Huge  quantities.  Lowest  prices 
in  America!  Dealers  wanted.  Catalogs  $3, 
SURPLUS  TRADERS.  Box  276A.  Alburg 
VT  05440.  BNB9aS 

HOBBY/BROADCASTINCi/HAW/CD/SUR 
VEJLLANCE  transmitters,  amplifiers,  cable 
TV,  science,  bugs,  other  great  projects! 

For  catalog,  call/write  (916)  534-0417. 
PANAXIS,  Box  130-S8.  Paradise  CA 

95967,  BNB991 

CELLULAR  HACKERS  BIBLE-  554,45, 
Cellular  Programmers  Bible-SS4.45,  Cable 
Hackers  Video-S39.95.  Satellite  Hackers 
Bible-S56.95,  Scanner  Hackers  Bible- 
$34.45,  TELECODE,  P,0,  Box  6426'RF, 
Yuma  AZ  65366-6426.  BNB993 

VlDEOCtPHER/SATELUTE/SCANNER/ 
CABLE/AMATEUR/CELLULAR,  Repair 
Manuals,  Moditication  Books  &  Soft- 
ware, Cataiog-S3.00.  TELECODE  P.O. 
Box  6426-RF,  Yuma  A2  85366-6426, 

BNB994 

ROTOR  PARTS  ROTOR  service,  ROTOR 
accessories:  Bra k-D- Lays,  Ouik-Connects, 
Pre-Set  mods.  NEW  modets  for  sale.  Free 
catalog.  C-A.TS..  7366  SB  t05,  Pem^ 
berville  OH  43450.  BNB996 

SUPERFAST  MORSE  CODE  SU- 
PEREASY.  Subliminal  cassette.  Sio. 
LEARN  MORSE  CODE  IN  1   HOUR. 

Amazing  supereasy  technique.  S10,  Both 
317.  Money  back  guarantee.  Free  catalog: 
SASE.  Bahr,  150-T3  Greenfield,  Blooming- 
dale  IL  601 08.  BNB99e 
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PAV  TV  AND  SATELLITE  DESCRAMBLING 
ALL  NEW  1991  EDmON 


1&92  edition  updates  latest  cincufts,  tum-ons,  tiyp3$$$&, 
bullets,  bags,  hiackciphers.  VCII  plus,  and  B-Mac  fijtes. 
Only  $15.95.  VCII  wliTzard  hacker's  btbre  includ&q 
Plus.    Te?ls  All.    SI 5.9^    Pay  TV  and  Satellite 

Descrambling  V0L1  (BASICS),  I9e9i  1991  Edi  lions  are 
aJJ  dilfereni.  S14.9S  each.  Mt)S  Hancfbook  S9.95. 
Satellite  systems  under  $600.  $12. 95  (52)  Any3/$£?,95 
or  5/$49.95,  Scrambfing  news  monthly  wtfl  keep  you  up 
to  date  on  Plus  Breaks,  SS4.95/  Yr.  SpeciaL  Everything 
we  have  including  Video.  S109.&5.  New  Catalog  $1. 


Scramblfig  News,  1552P  Hertel  Ave.,  Buffalo. 
N.Y.  14216  COD'S  716-874-2088  Voice/FAK 


CIRCLE  36  ON  READER  SERVICE  CARH 


SUMMER  SPECIAL 


MOT  UICOR  ADC; 

flF  CABLE   Ja.QO  2  F  SCAN  S5,00 

SPEAKER    $10.00 
MICS  S-l5-,(!}0 

QEEXECn    42^50  MHz  ,  &D  WATT,  OHA^A/gfi  UWIT  ONLY.  S^.OO  EACH 
WITH  ACC.  GROUP:  $1  lO.DO  (NO  ELEMENfT) 

5Q.MOT  MICORS  T74flTA  3$D3BASP  1 1  -ALL  ACC,  AS  15  SieS.CK)  EACH. 
Mt  SOD  HB  1 50-160,  4F  TOWE.  1  SET  ELEMENTSk  AS  IS  $S5.00 
T64  MIGOf^  DRAWER.  450^70.  SI 25.00 
T54  MICOR.  470-51 2,  S5O.0O 
MICOR45W,  1 352- 150  DRAWER.  $eS.OO 

Cftll  OB  WTRtTE  FOR  CURRENT  FLYEB. 
ALL  SALES  "CASH"  OR  ■CEPriFIED  FUNDS' '  SHIPPED  BV  UPS. 

C.W>  WOLFE  COMMUNICATIONS.  INC. 

1 11 3  central  AvtnLtt 
BHyr^a,Mg-nlBna&91DZ 

•  FAX  •  FAX  *  FAX  • 
(4063  252-9617 

•  TELEPHONE  •TELEPHONE  • 
(406) 252-9220 


CIRCLE  20  ON  READER  SERVICE  CARD 
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20N101  Everyday  Electronics  Data  Book  hvMih  TmieyBA.  Infor- 

iTiu[iori  is  prtsicnicd  in  die  form  of  J  boiiiic:  ticxEroriii:  r^ipe  bi'iok  wi[|)  nu- 
mcrfiij.s  crumples  showing  how  ibcoiy  cam  bf  pm  into  practice  usin^  a 
riin^c  of  ccwnm^nly  availably  "inJusCry  Mandard"  gcimponcnts  and  dc- 

20N102  Practical  Digital  Electronics  Handbook  hy  Mike  Tooky 

CQfituin^  nine  digilal  lest  gcair  pruTJccts.  CMOS,  iind  TTL  pinmjt'i  and  {Mc^ 
Qt  rtfercnct  duiu.  Inirqducts  digital  circuits,  lo^ic  ^aics.  hislabk^  and 
limeriis  mjc^op^oce^;K^^s,  mtmory  and  itipui/Pinpm  devices,  before  tookitiii 
al  [he  RS'2?1C  inlcrfacc  araf  the  IEEE4KK  ^md  iE£E-IIKM»  micRjpmecs- 
siDf:^  buses:.  203  pp.,  lOO  line  drawings.  St  JJO 

20M103  Electronic  Power  Supply  Handbook  by  hm  R  Hittctnir 

covers  many  lypes  of  ituppEies — bacTcrie!;.  simple  AC  Mipplieii.  ^vf'iich 
mode  supplies  and  inveners.  All  types  of  suppiicTi  ijj<e<t  for  eiecttiofiics  pur- 
poses are  cove^  in  deiail.  i^ijciing  -wjch  ceth  md  bdxitnts.  liind  eviendiing 
t>y  way  uf  r^ctiHcd  supplier  and  linear  Ma^Elizers  u>  mii^lcm  Hwili^h^FniKk 
i^ystcms.  IC  jiwiich-mtsde  refill  I  aiofs.  DC-DC  cortvenens  ;uiid  inveners.  \4i 
pp,.  90  tine  dowi  n^.  S 1 6.25 

SON  104  Electronic  Test  Equipment  Handbook  by  Steve  Mmey  is  a 
guide  [[)  clcctntwiit  icM  opiipmcTit  for  diccnj^inccr,  lechniciaii.  siiKfcni  iiUid 
liome  tnihusiufil.  Provides  ^  pritclicjl  guide  lo  v.i^\y  usfd  flec5fi:>nii;M  in- 
stTUincJiEs  jnd  ihe  tcchnimies  of  meaiiurin^  a  wide  runjje  oi  purometers  in 
dec!ran.tC!<  sy^kEcjns^.  216  pp.,  123  line  drawtnj!!{.  $]K.IH} 

20N1D5  Digital  Logic  Gates  and  Fiip-Flops  hylm  R  Simkir.  whai 
they  da  and  how  lo  u«  ttiem.  Seeks  (o  eslahlbli  ;i  tlmii  foundauon  in  di^i- 
!at  electrcHiicii  by  ireuiing  the  lopicii  of  gates  and  flip-ftdps  il:ioroughiy  and 

fmm  ihc  l>cj;]nning.  Ffw  ihc  user  who  wanls  tt>  dcsijiin  umJ  EnHjblciihiaK 
di^i'tai  circuiiry  vtlih  corvslderjbly  more  ijiidei>;(;tndin]i  of  prinftples  ihjn 
ihe  conyinji'ior.  and  who  wanu  lo  know  mnir  tliun  a  few  niie^  al  i3iurtih 
alwut digital  circuiiii.  2tM  pp.,  i6S  itne  drau.inps  SIH.tKI 

09D22  The  World  Ham  Net  DfrectOty  fry  Mikr  WUf:n\vsti  New— :nd  cdi 

im.  mjw  cr-xt  6<KJ  net  iistin^i^r  Ttiiji  bmA  inDTiiduceN  the  j^pcCta!  iflie<'tM  Kunl 
nidi[]  nelwDfls  and  !thows  yoti  when  and  where  vuu  i^an  turn:  tturni  in.  'S9.5Q 

10F092  !39Z  [F^tematkina]  Callttook 

The  new  \W1  [nnjmational  Callbooli"  iists  500,[)0(}  lici^nsed  nidia  ama- 
leurti  En  llie  CDuntrics  tHiTside  Nonh  Atneritij, !( cnver^  South  Ameriu.  Eth 
rope.  Africa.  Am,  md  ihe  Pacific  area  {excEusive  of  H^twaii  arwi  ihe  U,S. 
piisscssions).  42l*.yS 

10D092 1992  Norin  American  Call  book 

The  I9*J2  Nonh  American  Cailbook  lisis  liw  f^tils.  narnes.  ;in.d  address  in- 
fonnatinn  for  o>^cr  ,')0(h(M3n  licensed  radio  iimalcurs  in  all  countries  of 
Nonh  Amertc^t.  from  P^^aiiia  to  Canada  InLJudiiiii  Creenluind.  Ikmiuda, 
:Lnd  thcCaribbcuin  islands  ply^  Hawaii  aiKl  U-S,  posaes-sions.  ^29M5 


ff^^sa 


05H24  Radio  Handbook,  23fd  EcJ.  hy  WiUmm  I.  Orr  W6SAt  840  pages  of 
everylhing  you  warned  lo  kinow  about  radio  comntunicatiori,  Indcpth  siCudy  u>f 
AC/iX!  funditmcntalSf  SSB.  antennas,  amplifiers,  power  SiUpplies,  and  more. 
S2?JS0  hard  cover  oa[y. 

02B10  HeattT  Nostalgia  hy  Tern-  Perdue  KfiTF  A  brief  hisujry  of  the 
Heath.  Dmipany  of  Bcnion  Hiirbtir,  Michiguo  -  wiih  fond  memories  of  and  by 
those  wlio  were  res^ponsibie  for  ihe  Heaihkit  name  becoming  wnrld  famaiis, 
S9.50 

1GDFd2  1^2  Call  book  Suppa^ment  An  update  lo  ihe  t992  Iniemsitional 
and  American  eailbooks.  !^]0.00 

12E76  8asic  Electronics  Prepared  hy  the  Bureau  of  i^aval  Ferm^nnei 
Thoroughly  revived  in  1972.  Coders  the  iaipoitani  aspccis  of  up  plied  clccinon- 
ies  and  ctectranicii  tommuntcations,  567  pp.  S10,9S 

12E41  Second  Level  Basic  Electronics  Frnptir^d  hy  ihe  Bureau  of 
isiaval  Fermnnei  Sctiaei  t«  Basic  Elcttronics,  thorou^li  treatment  of  Ihc  more 
iidviinced  levels  tjf  applied  eteilronjca.  Includes  tnicroftHwe  receiving  and 
transmitiing.  Hundreds  of  excel  lent  diagrams,  325  pp.  PJO 

01D45  The  Jllustrated  Dictionary  of  Electronics,  &th  Ed.  hy  Rufui;  P. 
Turner  and  Sian  Gihilisco,  Featuring  more  than  2'fW  entries,  an  exhauitivc 
list  of  abbreviaiions,  -and  appendices  packed  wiib  ^ichcmatic  symbols  and  con- 


version tubles,  ihis  is-  hy  far  Ihe  mnsi  comprcbensivt  dictionary  of 
practical  electronics  and  computer  terms  avaiEabte.  71U  pa^j&s^  $26,95 

(Mf^&i  GGTE  Morse  Tutor  Prom  beginner  to  Estn  class  in  easy 
self-paced  Eesisons.  Code  speeds  from  I  lo  over  HMS  words  per  minutt 
Siimdarid  or  Famisworth  mode.  Adjustable  tone  frequency.  Create  ycmr 
[]wn  diillii.  poLticc  or  aciuyJ  ejiamSr  Es^ainH  conform  to  FCC  rei^uiir^ 
menis.  5  1/4"  floppy  for  IBM  PC,  XT.  AT.  P%a  or  compatibles. 

04M55  Advanced  Edition  SZ9.95 

20Ntogi  Most-Often-Needed  Hadio  Diagrams  and  Servicing 
Information p  1 926-1 939^  Volume  On©  annffiiedhy  M.N.  Beitmufi 
Aji  invaluable  reference  for  anyone  involved  in  Viniaix  Radio  restfifa^ 
tion.  Bandrcds  of  »:hcmaTic>>,  wrtLin;;  diagrjju^  ]md  pans  lists,  illl  from 
EhcunginiiL  sotjfceih  $1 1.95 

S0ND96  How  To  Read  Schematics  (4th  Ed.} 

byDonatd  E.  HertirigSi/n  Wriiten  foribe  beginner  in  elccdiontcs,  bul  it 
also  con)a.ins  information  valuable  to  the  hobby i>ji  iind  engineering 
rechrician.  Thi:s  bniuk  \\i  yuur  key  to  unlocking  Ihe  mysleries  of 
schematics,  beginn.ing  with  a  general  discussion  af  electronic  dist- 
grams.  $14.95 

20N097 f^adio  Opefator's  World  Alias 

hy  Widl  Siifiwn.  WOCP  This  is  a  compact  [ft\7},  detLuled,  iind  comprc' 
hensive  worid  aJlas  designed  tn  be  a  consiani  desk  lop  companion  for 
radio  opcraiiFs,  and  as  a  rtplatemem  for  the  irjdiiioiiul  bulky  and  out- 
dated atlases.  A3s[>  included  are  42  p;iges  of  viui  siutisiics  about  each 
eouniry.  Popular  wiih  fJXers  worldwide.  $17,95 

2mo2Q  Sec  rets  of  RF  Clrcutt  Desf  gfi 

by  Joseph  J  Carr  Written  in  clear  nnn -tec finical  lanjiuagc,  covers 
everyihlng  firmt  antenns-S  to  transisiors.  You  will  leant  the  basics  of  re- 
ceiver opcraiit]!].  the  pfiO[>er  use  anKl  repair  of  cmt^ponents  in  RF  cir- 
cuiis.  ihe  principles  of  ntdio  signal!  propagaiinn  fni-Tn  \mi  (requencics 
lo  microwave,  ajtd  much  morel  SI  9.50 

20M1 D3  73  Magazine  Index  1 9€D-1 999 

A  complete  index  lo  evefy  iirtieSe  pghlished  in  7,^  Ma^nzine  ihrough 
199n,  Eleven  major  categoriEs,  further  subdivided  into  25  individual 
Subject  areas,  provides  easy  atcesii  10  thouHands  of  articles,  und  a 
weal  di  of  technical  in  formal  ion,  Book  SI  5  JO 
IBM  software  (specify  typci  $10.0(1 

SON  11 0  Product  Reviews  Sine*  1  &45 

contains  an  index  to  3,4t;iO  product  reviews  ihai  have  appeared  in  QST. 
CQ.  ^F-  7S  and  RadL-oirt.  Alpli abeLicully  listed  by  mariiuj';ictur&r.  Booii 
S12,95 


SHORTWAVE 


0eS57  1992  Passport  to  Wcirld  Band  Radio  hy  fn- 

lermsiomi  Broatkusms  Strvkei,  Lid.  Vou  CiUi  have  ihc 
wdfld  at  your  finjeriip^,  Vou'il  get  the  latest  station  ;md 
time  p'\^^,  Ihc  1^2  Buyer'?  Guide  and  more.  }M  pn^i^, 

C3S1 1  Shortwave  Receivers  Past  and  Present 

fdiifd  hy  FudJ  Osarmm  Concise  j;uide  to  2l%h  ^hm- 
wave  reoeivers  manufactured  in  the  liist  2(1  years.  Gives 
■  ke^v  infomution  on  ach  mcnlei  including  coverage,  dis- 
play, circuit  type.  perfDrmajKc,  new  value,  used  vjlIui;.  I'lc. 
Plsoi0!t  on  most  mfidels..  The  Blue  Book  of  shonwiive  r^idio 
value.  lyST.tW  pages.  R  1/3*  11.  J&9S 

07f^5  The  RTTY  Ustener  by  FredOmrmm  New  and 
expanded  version.  This  specialized  bool:  compiles  issues  I 
thnDugli  25  of  the  /JTTT  ifSKtifr  Ncwskftcr.  h  oont;iinfs 
up-to-date,  hard-io-llnd  inform^ition  cm  advartped  RTTY 
and  FAX  monitoring  techniques  and  frequencies.  i24 
pagft.|l9.9S 

03C09  Shoitw^a  CEande$1in#  Confidential  h^-  Gr- 

ry  L  Dewier  Coven  ;ill  ciandeiiiinc  briciadtu.sting,  cnuntrv 
by  couniryi:  tells  fr«|uencic!i.  eVher  unpublished  informa- 
tions spy,  icisur^eiiis.  fr^iedDm  fighters,  rebel  anurchtse  ra- 
die.  secret  radio,  Curreni  puhlieatioT],  84  pages.  $Sili 

03M221  US  Military  Communicailons  (Part  1)  DtiJs 

wilh  US  Military  comjintnieation  channels  m  sk>n.*j,ve. 
Coveni  fiequencies.  haclisjriund  on  pgint-to-paint  freqiwi- 
C(e%  for  ilfec  Philippines.  Japisn  ^siii  Korea,  Indian  and  Pacif- 
ic OqeanSf  and  mere.  iU^  pages.  SI  1*95 

0SM222  US  Military  CQinmunications  (Part2}  Cov- 
ers US  Coastjuard.  MAS  A.  CAP.  FA  A,  Dept.  of  Encriiy. 
Fedem!  Etturrgency  M,iiia£eTnent  Agency,  Disaster  Ccun- 
municaiinns.  FCC  Depi.  of  Ju^siice.  From  14  KC  i<aWh 
KC.  7^  pagcs.il  2.95 

03M22S  US  Military  Communications  tParl  3)  Thi^ 

purt  completes  the  vas!  uverall  frequency  lisl  of  liS  Mtli- 
tarv  servictii,  from  KM^.^  KC  to  27.^44  KC.  n  pyees.. 
Sli.95 

09S42  The  Scanner  Listener's  Handbook  by  Ed- 

Ktifd  Hitumri!  NJBFi"'  Get  ihc  nvost  uul  of  yr>ur  scanner  ni- 
dis>.  Covers  f ctiini;  staned.  scanners  and  receivers,  anten- 
nas, coanial  cjhle.  jccesjwries.  computer  conirolled  nia>nh 
ifirinii.  mon;.Sl4.5[^S 

O3S20S Radbleletype  Press aroadcasts by Mhhad 

Schiiay  Covers  schedules  of  FVicis  Services  hj  lime,  fre- 
quency, and  oouniry  broadcasiini;  in  English,  French^  Ger- 


man. Spanish,  and  Ponugue«.  Detailed  Piress  Ageocv  Pmr- 
tritits,120pp,51I?5 

11T63  Tune  in  on  Telephona  Calls  by  Tom  Knemt 
/CJAfS  Fomiatled  as  a  frequency  list  wilhdclajlcd  deM.Tip- 
lion  of  e;ich  senjce  and  ii.^  location  in  RF  spectrum,  ^o- 

ude^  bi^K  inf^irmjricin  fqr  caj;u^l  lisninen;  getting  Manni 
<iihI  deuth  t'ur  mkm  enihuiiia^iits.  M13S 

03K2Q6  Guide  tu  fladiot^latype  (RTTY)  Stations  hy 

J.  KHij^i- r^'[i.is  Updated  iMiOk  covers  all  KTTY  italtoni 
from  .^^1Hi'3(|iMHz.  Ptesi,  Miliim.  Commercial.  Meteo, 
Prrs.  etnlsassiie'i,  and  mope.  105  pp,  i\L% 

11  AS  10  A'tr  Scan  Gulden  to  Aero  nautical  Communf- 
catiorts  (Sth  Ed.)  by  Turn  KMstcl  K2AES  ^tos|  compre- 
hensive jiuide  to  monitoring  ^leroniyuiiciil  communiaiion 
in  ihe  US.  BitpiLnded  lO  cover  jEI  Cm^diaji  laitd  airports 
and  sejipljEif  bases,  plus  listings  for  Cenffal  America,  she 
Caribbean,  \tijih  Ailgniic,  and  the  Pacific  Territories. 

07A&6  Aeromutical  Commgnjcations  Handbook 

by  Riihfrf  E.  Eivi.t  Exhaustive,  scholarly  treatment  of 
shoft^^ivi  ^i^^ftinuiical  listening;.  Well  organiied,  up-ifr 
diitL2&&{^.Si9.V5 

07RS0  A  Radio  J-otirnal  1912  1940  by  Run  Renwker 
\\  'KIRC  .\  fascinating,  trip  ihroujjh  time.  Easy  tn  read  and 
ini'orm^tive,  educaiionitl  md  enlen^itnin^.  A  trip  dou'n 
memory  lane  t[i  the  eariy  days  of  radio.  57.^5 

l1RFt3  The  "Top  Secret"  Registry  of  US  Govern- 
ment  Radio  Frequenci-es  i7th  Ed.)  by  Tom  Knfiiel 
;^.'A£i'Thi%  scanner  direaory  has  betome  the  iionilanl  ref- 
erence source  far  frcquKncy  and  olher  important  infomsa- 
Ufln  niiaiin^  to  the  communic-aiions  ni"  t'etfcnal  aj^ncics.  25 
10  470  MHz.  11195 

11F52  Ferreirs  Confidential  Frequency  U&1,  New 
Revised  Edillon  vornpikti  Ify  A.G.  fMi^ey  All  frequen- 
cies tnjm  4  NtHz-ZKMHz  covering  ship,  embassy i  arco, 
Voimet.  Interpol,  numbefs.  Air  Force  One/Two,  more.  .^76 
pp,|l9ilt 

tlER97  National  Directory  of  Survival  Radio  Fre- 
quencies hy  Tarn  Kmisd  K7AES  HiUtdy  and  concise  ref- 
erence liuide  to  hii;h  interest  communications  frcqucnciei 
reifuired  by  suf^  ivalli^t^.  Includesv  chapter  on  t^uildinj; 
emerp.cncv  communications  antenna  systems.  $8L^5 


1 1SM  11  Scanner  ModrRoailon  Handbook,  Vol.  1  hy 

Bitt  Creek  provides  sffaightforward  step-by-step  instrue- 
rions  for  cxpandinj;  the  operating;  capabiiities  of  VHF  scan- 
ners. Riled  wiih  imcresijn;;  ie:it.  helpful  phoioi,  lubte^,  and 
fijruies.S17.9S 

11EE0S  Guide  lo  Embassy  Espbnage  Communi- 
gations  by  Ttm  Kneiid  K2AES  Candid  and  pf otiin  e  en,- 
aniiisatlofl  of  world  wiJe  embassy  and  (alleged)  es,p]ona^e 
eommuniciuiofis  SiVSiems  and  netwoiis.  Esieniivc  ttniion- 
by-nation  dincctory  of  embassy  suiions  ii;  included,  SI0.95 

15D91  1992  Shortwave  Directory  {7th  Ed,)  Itv  Boh 
Gffjve  EJiiensively  revised.  Uie  new  ]*^2  Shortwave  Direc- 
lorj.'  is  the  ewisummatc  DXer's  biWc  for  ihe  hm  ^^  \\\h 
of  radio  s.peeinjm,  including  up-to-date  and  accurate  VLF 
infonnation  as  v^x^li.  270  informaiion-pcidced  and  illustrat- 
ed puge^  in  convenient  S  1/2  i,  11  fonnat  pnofessicmalty 
bouitd.S20l 

20N093  Vintage  Radio  1867-1929  hy  Morgan  f 
MfjMahon  Recaptures  the  eitcilement  of  the  early  dayi. 
The  auihoritaiive  rcfeicnce  book  for  historians  and  collec- 
iws,  SS.95 

20N0S4  A  Flick  of  the  Switch,  1930-1 9S0  hy  Mor^ 

jUan  £.  McMahnn  Here's  yourch;tntc  tu  recapture  the 
thrill  of  old-time  radio  iiid  lelevi^iion,  Browse  ihfouj^h  a 
thousand  photos  and  fa.seinating  old  ads.  Di»;aver  the 
fast-growing  hobt)y  of  radio  colJeciing,  and  petliap^  fiftd  i 
treasure  in  your  o\vn  attic  or  cellar.  S8.9i 

2CNa95  World  Broadcast  Station  Address  Book 

by  G^rry  L.  D^jci^r  i  must  for  it»e  scriou.^  slionwave  lis- 
leiier.  Hundreds  of  addresses  fo;  shortwave  bpoactu^t  :sta- 
tions.  Special  sections  wiih  helpful  infomjatiun  to  increa'M!' 
yourOSL  percentage.  $Su^5 

07R26  Worid  Wide  Aeronajti&al  Communications 

by  ftoberj  E.  Evans  This  42  pag.e  book  wa.s  dc^iigncd  lu 
update  and  augment  the  frequency  ihOi-  published  in  the 
Aeronaulical  Comjuunlcaiioni  Hjnctboolc-HF  Edilion. 
Conienti  include  ,^t  re  raft/Air  Traffic  ConiroL 
Airci^flCompany  Operations.  Aviation  VVcniher  Brtnad- 
casts,  AeronauticaJ  Flight  Teits,  Worldwide  Military  Air 
Forces,  Aaio  Search  &  fte:s;;uf.  Aero  Uw  Enforcement. 
NASA  Flijfhl  Supptin,  Aeio  Terms-  &  Abbres'iati^ms  and 
Aero  Tactical  identifier^.  %M 


1 1 TB9  Scanner  Modiftcatbn  Handbook  Vot,  2  by 

Bin  Cretk  Here  it  iy— a  companijnfl  to  Vol,  1.  In  fact.  Vol, 
2  hyi^  A  section  that  pnsvideN  improved  approaches  and  up- 
dated techniques  fpr  the  mnids  in  Vol.  1.  There's  IK  new, 
cxcitint:  modircations  lor  popular  scannetTr  and  it  is  fully 
illustrated  with  photos  and  schemaiics.  highly  dctaileci 
step^by-iiiep  instrijctions  s,o  liiat  die  average  hobbyist  can 
do  ihcic  performance  cnl^ancinj;  mixlificiifioo-s.  This  is  an 
all  new  bcHik  that  haiv  all  new  muds.  $17.95 

03R01  World  Press  Services  Frequencies  {RTTY) 

New  Stti  Ed.  A  comprehensive  manual  covering  ra- 
dioteletype  news  monitoring — contains  all  informalkifi;^ 
Miienna.  receiving,  terming!  uniis,  phis  ihree  esccnivive  fn;- 
tjUKrncy  lists.  Covers  65  Wijrid  ftes^  Service*  broadciiiiinj; 
in  En^liih.  "The  Original  Prc-is  Book."  U  pp.  Sa.95 


VIS  Study  Cards  Advance  the  easy  way  with  VIS 
Study  Cardv,  Compact,  ufnio-date  Flash  Cjulq  with  Key 
Wofdi.  ymdertined.  Quiz  on  tack.  Formulai  worked  out, 
Schematics  va  -yKm  fmgertips,  Usd  SUCCESSRILLY 
by  age:^  6  to  Hill 


NOVICE 

visni 

111.95 

TECH 

V1S02 

10,95 

GENERAL 

ViSOa 

9,9S 

ADVANCED 

V!S(W 

IS.*S 

EXTRA 

VJS05 

14^5 

Lanje  Coda  Programs— {^vaS  lab  Ee  on  5  \W 

disk.)  inexpensive  complete  study  guide  code  protframi 
for  both  the  CW/13K  Cjommodore."!  ;ind  the  IBM  etimpdii- 
bles.  Proj.Tjms  include  updated  FCC  ijuesiioni.  rtiuhiple 
choice  an.^wers,  formulas,  schemaiiic  symbois,  diaj^rara*. 
and  simulated  [VE)  sample  tes.t. 


IBMFajlS 

Ctjmmtxinre  Part# 

Price 

?<ovict 

IBMOI 

COMOl 

St4,95 

Tech 

IBMOZ 

COM02 

S14.<?5 

Getber^ 

EBMQ3 

COM05 

il4J5 

Advance 

IBMtM 

cywiw 

$19.9* 

EJiiM  (Mew Pool}  IfiMUS. 

COMOS 

%{%% 

IBM06  COMOB  fBK^orrvmodore  Tech  No  Code— 
Larae  Code  f^rogratn  conmns  ail  die  juthDriird  FCC 
H^uesLEon^f  and  answers  used  in  testing  formulas,  :id>emar- 
ic  symbols,  diagrairw.  and  sample  ic^t  for  passing  the  new 
Technician  f^o  Code  license.  Si^VS 

EQM97  Amateur  Radb  Pan  97  Rule$  i  include!^  up- 
dated, revised  Commission's  Rule>.  September  30,  \W->] 
3 IM"  dLsk  IBM  compatible  only.  S?.VS 


ARRL BOOKS 


m\Bd2  ARAL  t932  Hifidboolt  (GBth  Ed.)  3Q 
cbqittTi.  fc^^tmni;  11(0  ublc^.  flpuirt  ^  chriJL  The 

$BM 

Ani{ia$-4  ARRL  Op«raLing  Manual  (4th  Ed.) 
fadLcd  «afa  mJismitn  IB  how  to  m)ks  dse  19C4  «<« 

OSCAfl  VHRJHF.  etw^Mk.  f ITJM 


An0194  Antififlft  Cocnpeidium  Vol.  1  MAhik 
oi  wruta^  (p«tk  loopi.  jjifEi,  rci^c^  SIC : 
bjJMi,  Swiit  €imtt. 


Ai^2545  AflMnm  Cficipcftdhini  Vol,  2  42  p^cn 
Ctnemi^  vtftink.  jign.  ij«Jd%.  muitjh«»d  and  hmtid- 
haHd  i^atpfflaH  tiifCEtnj  ^cJciiion^  sod  much  more. 
SlUt 

AR262&  Compsnton  Software  for  Antenna 
Compendfum  Vo*.  2  5  1^4"  MS-DOS  t^Pfipy.SHJ.W 

AR04da  WIFB's  Antinna  Notebook  hyDBu^Dc^ 
Muvi  WtFB  Oct  ik  be?.E  pcriomuiicc  nui  of  ufuntHTit- 
itive  wire  iinicnniLs  sind  n^enicuN.  Build  mners  antiSWR 

Aft034B  QRP  Notebook  /i-y  Dw«^'  DeMtm'  WfFB 

Picscnia  tLmsinitlinn  i^rojciH!^  for  ihe  QRP  opera [c>r, 

mnfc  cample*,  tTanwreivcr  dcuJuni,  SSJO 

AR4141  WIFB's  Design  Notebook  by  Dtmi;  Dc- 
Udtiv  ii V^J^  Vhks  p\n\n  laiigiu^  buok  eii  Tiilcd  i/th3i 
Kimpic  priccK'jl  prtrjecuk  thiti^n  he  Null  it<^in^  rc^l)' 
JTijubNc  cnmpdfVQCE  md  cctmnicvi  hand  mois.  S  111.00 

Aa22<D0  Aniifira  ImpKlAnctt  italctnng  hr  Wil 
frtd  V  Ci^m  Mfhi  tttfn|?fcheHti«  tnok  wfitteo  {» it^ 
i^  Smih  Clt^iti  «  H»l%m£  onffftboce  fiiWc^iing  pmh- 

AIVHC2  S«Jid  Sl»l«  0««igii  Qndt  Ml  of  «cind.  tn- 
uc  veiommkm.  CKCBti  dciipa  iiid  i;ppU  jin^icv:  die- 
sai|aiiM9  of  iccen^is  inmiBitter^  pivuvr  ««|^ie(. 
iiidKiteaHaiii«.SIlae 


AR3290  Compini<in  Softwirt  for  Weamer 


AR31^  Wwmef  SaiMli  HmdHoak  (4tfi  Ed.) 

Jh  Dr  i?d4^  fo^fivf  Wim^?(7r  ^  off  dv  pmc!  El- 
IMifcil  sil  wiivd  ii>  fc^Kt  todty  't  vk^jKh^f-f  ¥^  ^4iel  -^ 
^ndanloey.  SnURI 

AR3291  Now  You*nB  Talltfng!:  Discover  the 
Wsrtd  of  H^m  Radio,  ^cc^w  m  tfac  inunoiKh 

ANTENNAS  ^^ 

20Nt03  The  Easy  Win  Antenna  Handbook  ^ 
/>*iiT  /pjtfj'ufli  KJTItVJ  Ciel  oul  your  mil  af  wire  and 
yftur  UiJrf  cmterHr  y^ti  ate  mudy  ui  gn  with  \hh  min 
prjimc3\  and  e:i!»:)t  in  undET^Liftd  tKJok.  Givc^  you  'aI\ 

til  (he  nccdtfJ  diiiKiiisiinTiS  hw  a  full  ran^e  of  ea?iy  to 
tiLhld  ;ind  crcti  "^i^iy  wncs."  Ccwcni  aJI  of  ihc  miir>)' 


UHF/VHF/PACKET\ 

0§V11  Th«  Basic  Guidt  to  VHFAIHF  Ham 
Radio  h\  EJn^rJ  U  Sitil  Thk'^  bppt  prmt^  i  firm 
r^af  introdiiciiOft  ut  lif«  on  die  16  vid  U5  meter 
IwMb  jti  «ittl  a^  2i.  n.  and  TUtm.  $6JI 

0lP22-$  Tha  Packet  lectio  Handboolt  {2nd 

piece  HCpf  Hffii.  Wdll  «i«di  tcadrnp  fcr  faodi  die  ripe- 


fv^fnlxr  Tunr  iff  tAf  It/kvlrf  ni/A  Ham  Radiff  Covtn. 
cvojthii^c  )^o«  ond  K*  Itiww  to  hbd  }vm  fim  Antt- 
icuf  Ridki  lii^mf .  ^Inrr  dun  i  jludi^  qrade.  diis  botili: 
Kill  he'^  )Ob  ^ckci  djuipmem  Cot  )itiir  loni  adta  lu- 
tmQ  Kkd  e^iin  liow  lo  sn  it  vp — cvTi^lJiiiiv  ^oi'tl 
nctd  u  la^K  »  pd  ot  ifac  ur!  An  .^XRL  Fubliciiiai, 
iliJI 

AR339?  Your  kiinidijeiion  to  liors«  Coda: 
n«eiet  CcH«ttas  Q^piKa  cok  coinc  ID  Vfw 
fiw^Jt  TiyLf>li4£' '.  dm  id  i^%^  im  90  mii^t  cii- 
^ettt  ape%.  9npaic\  litw  forilie  5  wpvi  KkMic code 
exjim  to  ewB  uior  Stmce  Uovse  w  ackj  high-ftn(KB- 
f}  imrkt^idr  L'nnmuiarJtKn!  pnvikps  la  ^oir  circle- 
free  Tedmcuf!  Icane.  SIOJS 

AR0437  mnL  R«p«»r  SirectOfY  1992'199? 

Ovcf  I^JlMfl  ll'Mmp  Widl  dif  ipSllenL,  hemd^an^  CTC- 

5S  iPUTMjiI  itior  tltsi.  ciatipiljtion  of  fm|iieney  co- 
OfdiniEOfr^.  ARAL  ^prcial  «rrvicc  clubs,  and  bcxron 

liMmp  inrni  14  MIU  k>  24GMhL  56.00 

AR10G3  TN  OXCC  Cofnp^niofi  Iry  Jim  fCeafmtm 
A'/?/S  :ipcll!i  ciiiE  in  strnplc.  Mrjiphiftirward  imiijj  what 
Jim  nffll  IP  tw  i  (twjsjcKSftil  DXer,  SA.ttO 

AR1250  Log  Book    Spiml  SJiO 

ARA341  Intflrforencfl  Handbook  Wriitcn  from  an 

RI-I  sJeu(}i'j(  periifiiefiivc.  His  cspcricncc  ift  iidvmg  in- 
(crfcreiKC  (jnrrhlcms.  SI 2.00 

AR2197  Af!RL  Data  Book  V^iluabtc  M  lo  die  RF 
dl^Mi].n^  ^n^in,  iiiicjan.  radso  inmlcur.  araJ  {:ii|icri' 

metucf .  OmuTHifih'  u.wd  Lablir!i.  charL^t^  and  diosr  liaid- 
hviciwinhcf  IcvniuUv,  $1:1.00 

ARZSfiO  TrBraninlon  line  Trsnsforpers  (2nd 
m.)htar  JfftySemkWIFlktf  IVjctiHi  dpagiK  mJ 
ipcvitk  infniiniiDfin  on  cnminKnicii  techiiique^  jsd 
miKie^  €t  nasial  Moft  tkni^t  fw  snc^ru  lunen, 
li>iiniK.  wid  for  die  VHF  and  UHF  hutds.  ni  p^ 


AR04T0  Yaf  I  Anftnna  Desi^  Ori^iall^  pttih 
{i4ied  J^  « ^fr>rv  « il^fli  Aadbr^.  ppjahedgadfipindcd 
tH  Dr.  Lju^ml  |t$JI 


AR2171  Hfails  and  Kinks  Rmt  ifae  bbvct  u  dtf 
ffKty  pmMan.  Ideas  for  vtiii^  op  yuw  ^ar  fev  nxnr 
fcstiiitceniacinA  iipttatioiL  SMi 

AR3ie9  QR^  Cltssics  Cullectiofi  of  ankrle^  fnxn 
Um  {5  >tart  itf  ARRL  publiLaiidns  on  building  re- 
tinmen-.  tr4rti,fFiii(ien,.  inuKctt^ef,  Kcesafio,  2S8  pp. 


05A95  Easy-up  Antennas  for  Radio  Listeners 
Add  Hams  by  Edward  M.  Sittl  Like  let  tetim  Nm  ii\ 
CEMMtiiUI  loil^-VUHt.,  N«iy-(d-«r<{!Ji1  ^nlciutiLs'i  Ea^y-itp 
AnipiiHii.i  u  III  help  y(xj.¥]650 

OtA70  Practical  Antenna  Handbook  hyJtKepH 
J  I'tifr    Dc^ji;n.  huild,  mtjidil'v^  Lird  in^t^ll  yiur  <iv«ii 

huv  n  un<i|ur  uhiliEy  ui  prcNeni  cinmplrx  L{:j:hnicil  LOn- 
cepi  s  in  on  eass  -itt-tinderviurKl  viav.  -i  T6  p]>.  $21  JO 


ncnced  anj  die  fvw  pacLeictf^ht  definitive  fuide  ep 
amateur  pj^Lci  itpcraiiuin/' — Gwjn  R«dt  WIBEL 

20N019  U.S.  Re|>esier  Mapboolt  &y  ^iiitam 
Smu^  AriftW^  tlie  Gtnde  iGor  cravttiag  nid«ci  ma- 
tciffi  ei^rv  ^m  icflcacr  (rBquencics.  «id  Inr^imw  (W 
ra>}  to  rcjd  >tJtf  map.  Includes  all  50  mtEs.  jr.d 


BOOKS  FOR  BEGINNERS 


20liKrS6  TechniciarE  Class  Uceme 
MO-COdi  hy  GurtjLm  H  an  Thii  hwi  will  anerc^cn  - 
ibiii^  ycm  need  lo  ^nw  i  Tettuucun  Cbs^  Ham. 
&er>  cud  ifue^iun  juS  amntr  on  the  eufiuutnvh  i^ 
hmd  Ml  ihh  nit  buul  c^vrrin^  ckmni  I  aki  element 
M  ^icittni  pwh,  Omkm  Wea  lelli  y&i  it^r  f%k  am- 
™er  jrtJ  thm  eipJjim  in  detail  wtiy  dE  amver  is  air- 
met.  Rill  J  tllirarjicd  leM.  fttqiKnty  cfwt  shoiMi^  pn'i  - 
ik^t,  hu  af  e.^^iiocn  jyrtd  an  FCC  Fonn  610  ap^k-j- 
tkin,  S9.9S 

20N032  The  Wondarful  WOMd  of  Ham  Radio  ."iv 
*jV/wf4/5JUi^M.  /i84LCS   Thi»,  book  addrefisn  iJie  pica 

ikii  liiHnciturn;  simple,  tlcar.  4ind  fm  be  i*titien  if  ifisrti- 
diKe  yi^urt^  pciipic  in  jmEHeur  radios  Pick  one  up  t'nr  ihc 
new  ham  ui  ytiur  Nfc  S7,95 

acNI  00  Electronics  Bullfl  end  Learn  (2nd  Ed.) 

ft  I,-  HA  Fet^uld  i:.*mb\JK^  tlicnrj-  and  firacfice  so  iha)  )flu 
L'an  "J£am  b>  dfiin^l.'  Fuji  cim^U^JiEinfl  dciiuh  at  a  i;Jr- 
I'UJI  dcmiNWtraluf  unit  iha(  k  uitd  in  aibscituent  Litip- 
ler^  tp  inlTodure  vmnmcm  ekdraiuc  copipoocfti^.  Dr- 
^rribtsi  hnw  ihevf  L-nmprncftiit  arc  built  up  iniu  u^f  ul 
anoiits,  uanlUlutr^,  mu^ivibnKdr^  biSlUe^.  jinJ  bi^ii; 
4imiiK  I2H  pp..  IX  phii«[K^  72  line  dm-in^.  SlliO 

20NC^  Oigllil  Elpclroniu  Pio|«^ls  tor  B«sin^ 
n«rt  ift  Qmtn  Biihuft  toiima  12  diiJiaJ  ckcinictkv 
pfiT|nu  sBiUtik:  Urn  i)^  bc^una  lo  build  ukUfa.  thr  muu- 


AR2073  Hovico  Anlfftna  MotVtNlok  A  bcSTnnen 
^mIc  Iu  0>^  4Qiii  cftecti^e  aidEaBB  ad  unca  ^mt  on 
Ntia  »M  An  \mL  IHrtM kuiL 

ARSeri  WtFa  »  Htip  for  Nm  Hams^OnqfXV- 
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There  was  an  amateur  radio  industry 
meeting  at  the  National  Convention  in 
Los  Angeles  a  few  months  ago,  I  don't 
generally  go  to  these  meetings,  but  I 
happened  to  be  free  at  meeting  time 
so  I  went.  One  of  the  main  topics  of 
discussion  was:  Now  that  we've  had  a 
nice  upswing  in  the  number  of  new 
ficensees.  the  ham  industry  should  take 
some  responsibility  in  keeping  these 
newcomers  involved  \n  the  hobby. 

One  of  my  esteemed  colleagues  in 
the  publishing  field  went  on  at  some 
length,  stressing  the  point  that  the  in- 
dustry hasn't  clone  anything  to  help  the 
newcomer,  and  that  we  ought  to,  as  a 
group,  be  doing  something,  I  was  so 
astounded  at  this  statement  that  I  didn't 
open  my  mouth,  but  1  will  now. 

I  have  a  question  for  the  entire  ama- 
teur radio  industry:  What  the  hell  do  you 
think  Ra(fio  Fun  fs?  Wayne  Green  In- 
corporated has  invested  thousands  and 
thousands  of  dollars  in  the  starting  and 
continuation  of  Radio  Fun.  We  go  to 
great  pains  to  make  sure  that  every  sin- 
gle new  licensee  gets  a  couple  of  free 
issues  of  Radio  Fun  as  sort  of  a  "wel- 
come to  amateur  radio,"  Do  you  know 
how  much  it  costs  to  produce  and  mail 
over  10.000  free  issues  of  Radio  Fun 
every  month?  We  work  long  and  hard, 
trying  to  develop  editorial  features  and 
columns  that  are  specifically  of  interest 
to  newcomers.  For  almost  two  years, 
the  staff  of  73  have  been  putting  in  ex- 
tra time  and  effort  to  produce  Radio 
Fun,  and  not  one— NOT  ONE — employ- 
ee has  received  one  penny  in  extra 
compensation.  We  haven't  hired  any 
new  staff  to  take  care  of  the  added 
work  load,  either. 

Am  I  telling  you  all  this  to  get  your 
sympathy?  No  I  Radio  Fun  is  a  busi- 
ness, and  we're  sure  that  eventually  it 
will  tie  profitable.  Business  start-ups  are 
risky  any  time,  and  in  the  middle  of  a 
recession  they  are  almost  Inisane.  (1 
tried  that  argument  with  Wayne  two 
years  ago.  He  told  me  to  get  Radio  Fun 
started  anyway)  Yes,  we  started  Radio 
Fun  in  order  to  help  the  newcomers,  but 
none  of  you  are  so  thick  as  to  believe 
we  didn't  hope  to  eventually  make  a 
profit.  Find  a  need  and  till  it.  That's  the 
American  way. 

73  isn't  (and  never  has  been)  part  of 
the  ham  radio  industry  clique.  There 
was  a  time  when  we  weren't  allowed  to 
exhibit  at  ARRL  conventions.  When  we 
finally  were  allowed  to  exhibit,  we  were 
usually  given  booth  space  in  the  back 
corner  of  the  exhibit  halL  Even  though 
those  days  are  over,  we  contir^ue  to  pay 
the  price  for  past  and  present  boat 
rocking.  That's  OK.  ITs  the  price  you 
pay  for  speaking  your  mind,  and  for  as- 
suming that  ham  radio  operators  have 
enough  intelligence  to  deal  with  tough 
issues  and  make  up  their  own  minds. 
Fine.  We'll  deal  with  the  narrow-minded 
sheep  who  hang  up  on  our  ad  reps  or 
who  send  Wayne  unsigned  hate  mail. 
We  can  deal  with  certain  publications 
whose  writers  take  pot  shots  at  us, 
while  hiding  behind  pen  names.  Those 
folks  wouldn't  know  an  original  thought 
or  a  good  idea  if  it  bit  them  on  the  ass 
(and  their  pubik;alions  are  a  joke,  any- 
way). All  of  this,  and  much  more,  are 
part  of  the  package  when  you  work  for 
Wayne,  but  for  the  ham  radio  industry, 
because  of  petty  jealousy,  to  simply  ig- 
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no  re  (and  in  a  few  cases,  to  back  out  of 
signed  advertising  agreements)  the  fact 
that  Radio  Ft/n  exists  Is  ludicrous. 

I  would  like  to  remind  the  ham  indus- 
try that  one  company — the  company 
that  brings  you  73— has  done  some- 
thing to  help  keep  the  newcomers  In- 
volved. Radio  Fun  is  the  only  publica- 
lion  that  guarantees  exposure  to  the 
entire  population  of  ham  radio  begin- 
ners. Just  because  a  small  vocal  minor- 
ity of  League-brainwashed  companies 
have  some  unspecified  problem  with 
Wayne  Green  doesn't  change  the  fact 
that  he  is  the  onfy  one  of  you  who  has 
put  his  money  where  his  mouth  is  when 
It  comes  to  helping  the  newcomers. 

ril  clue  you  into  another  fascinating 
fact:  The  25,000+  monthly  readers  of 
Radio  Fun  love  it.  Since  we  started  Ra- 
dio Fun  we  have  received  exactly 
three — THREE— complaint  cancella- 
tions. Our  renewal  rate  after  the  first 
year  is  astounding.  Except  for  the  occa- 
sional late  mailing  or  ripped  magazine, 
we  have  received  absolutely  no  com- 
plaints about  the  magazine's  content. 
We  get  buckets  of  mail  from  newcom- 
ers who  thank  us  for  providing  a  publi- 
cation for  them.  I  have  actually  had 
people— dozens  of  them— walk  up  to 
me  at  shows  and  thank  me  for  Radio 
Fun,  They  are  thanking  me  for  some- 
thing they  are  paying  fori  It's  amazing. 

And  yet,  the  ham  radio  industry  has 
the  nerve  to  sit  around  and  complain 
that  nothing  is  being  done  for  the  new- 
comer. Give  me  a  break,  guys  I  Radio 
Fun  is  there,  and  it  has  been  for  close 
to  two  years.  It  will  be  there  two  years 
from  now,  too.  It  reaches  an  audience 
that  nobody  else  is  reaching,  for  a  frac- 
tion of  the  cost  of  any  other  advertising 
method.  In  fact,  we  are  currently  work- 
ing on  a  program  that  will  make  it  possi- 
ble for  just  about  any  company  to  ad- 
vertise in  Radio  Fun  for  such  a  fow  rate 
that  it  totally  negates  the  old  "we  can't 
afford  to  advertise"  complaint,  fn  fact, 
certain  types  of  products  won't  pay  any- 
thing. 

f  donl  mind  taking  heat  for  Wayne 
and  his  outspoken  views.  I  don't  mind 
the  occasional  snub  we  get  from  some 
of  the  Eess-en lightened  in  our  Industry 
(though,  taking  out  their  20'year-old 
anger  at  Wayne  on  his  employees 
seems  a  bit  dumb).  I  can  accept  that 
there  are  those  who,  out  of  spite  and 
jealousy  are  willing  to  pass  up  the  op- 
portunity to  make  money  fi  don't  under- 
stand  it,  but  I  can  accept  it).  What  I 
can't  accept  Is  a  small  minority  of  know- 
it-alls  who  choose  to  Ignore  the  fact  that 
Radio  Fun  exists — that  it  s  another 
good  idea  from  the  fertile  mind  of 
Wayne  Green — and,  most  Importantly, 
that  the  folks  listed  on  the  masthead  of 
this  magazine  worK  their  butts  off  to 
give  the  ham  industry  the  opportunity  to 
reach  a  lucrative  new  audience. 

You  guys  can  choose  to  ignore  our 
efforts  if  you  want,  If  you  don't  see  the 
business  sense  of  advertising  in  Radio 
Fun  then  there's  not  much  we  can  do 
for  you  (though  I  can't  fathom  why  a 
company  would  not  want  to  reach  the 
newcomers).  Let's  just  not  forget  that 
wb&n  you  were  sitting  around  complain- 
ing that  nothing  was  being  done. 
Wayne  Green  and  his  Team  had  al- 
ready been  hard  at  work  for  almost  two 
years. 
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December  "conditions"  are  expected  to 
be  very  interesting  astronomically  as  well 
as  ionosphericaliy  Beginning  on  December 
23rd  and  esttending  to  December  24th, 
there  will  be  a  PARTIAL  ECLIPSE  OF  THE 
SUN  sun  visible  in  eastern  China,  Korea, 
Japan,  extreme  eastern  Siberia,  and  south- 
western Alaska.  On  December  9th' 10th 
there  will  be  a  TOTAL  ECLIPSE  OF  THE 
MOON  visible  in  Asia,  Europe  and  Britain, 
Africa,  Iceland,  Greenland,  S.  America  (ex- 
cept southernmost),  Central  America,  and 
North  America  (except  the  West  Coast). 

December  will  bring  excellent  HF  open- 
ings on  Good  (G)  days  during  the  montfi 
with  DX  during  daylight  hours  Into 
most  parts  of  the  world— moving 
westward  with  the  sjn,  The  higher 
HF  bands  will  close  earlier  llian  in 
summer^  but  you  can  expect  good 
short-skip  openings  also  during 
the  daytime.  The  bands  above  30 
meters  will  close  by  dark  or  a  little 
alter  The  HF  bands  from  30  me- 
ters down  through  160  will  be- 
come increasingly  DX-actlve  dur- 
ing the  late  afternoon  and  evening 
hours,  and  will  continue  to  provide 
openings  around  the  world  until 
after  dawn.  Short  skip  from  coast 
to  coast  will  also  be  available  dur- 
ing the  nighttime  hours  on  most  of 
the  lower  HF  bands.  In  general, 
the  lower  the  frequency,  the  later 
the  bands  will  open  lor  DX,  with 
30  meters  opening  in  mid-after- 
noon followed  by  40  meters  and 
finally  60  and  160  meters  in  the 
early  evening  hours. 

Be  sure  to  use  grey-line  propa- 
gation, too,  which  follows  the 
paths  of  sunrise  and  sunset 
around  the  world.  Long  path 
openings  may  3lso  b^  sxpected  in 
early  momirag  hours  as  well,  so 
December  should  offer  some 
good  DX  opportunities. 

The  charts  show  which  day 
ought  to  be  Good  (G)  Fair  (F)  or 
Poor  (Pj,  The  poor  days  will  be 
centered  around  December  4th 
and  I  thinly  you  will  find  Ihe  days 
surrounding  this  date  to  be  very 
•"Inte resting"  In  a  geophysical 
sense.  Be  particularly  alert  tor  so- 
lar disturbances,  and  magrietic 
field  storms  on  earth.  Also,  around 
the  15th  and  19th  there  are  likely 
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to  t3e  unusual  propagation  conditions. 

By  now,  almost  everj^one  realizes  Ihat 
th6  solar  flux  values  hav-e-  been  low  for  the 
past  several  months,  coincident  with  de- 
clining sunspot  numtjers.  The  peak  activity 
of  Cycle  22  was  during  August  1989,  so 
the  minimum  is  likely  to  occur  in  1995  or 
1996  ,  ,  .  perhaps  soonerl  Recent  studies 
seem  to  point  toward  an  apparent  "cycle'  of 
22  years— with  two  peaks  and  two  minima. 

Did  yoLi  notice  that  I  was  clearly 
WRONG  about  October's  predicted  POOFJ 
days  on  the  5th  and  6th?  These  were  great 
days  for  propagation , . ,  As  I  write,  the  pre- 
dicted Poor  conditions  for  October  around 
the  9th,  the  17th  and  20lh,  and  again  on 
the  30th  and  31st,  haven't  occurred,  so 
maybe  Til  be  vindicated.  We'll  just  wait  and 
see, 
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'Try  80  meters. 

The  bands  shown  represent  the  highes 
LTsabfe  a  these  times  on  ''Good  Days." 

Note  that  the  lower  frequency  bands  oper 
firat  and  close  East. 
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1   G-F 

2  F-P 

3  P 

4  P      ! 

5  P-F 

6  F^G 

7  G 

8  G 

9  G 

10  G 

It  G-F 

12  F 

13  F^P 

14  F-P 

15  F-P 

16  F-G 

17  F 

18  F 

19  F-G 

TO  G 

21  G      I 

22  G-F 

23  F 

24  F-G 

25  G 

26  G 

27  G'F 

28  F 

29  F-G 

30  G 

31   G 

FT-530 

Dual  Band  Handheld 

•  Frequency  Coveraue: 

2-MetefSl30O74MHzRX 

140^1 50  MHz  DC 

70  cm  430-450  MHi  RX/TX 

•  82iyiemone£(4l  per  band) 
■  4  TX  Power  levels 

w/FN8'^5:^OJJ.^ao.5w 

w/FNB-27: 5.0, 3  a  1  5. 0.5W 

•  Diml  in-band  receive  feature 

(VA/.  UAJ  or  y/U  receive  ooeraiion) 

•  OTMF  Paging  and  Coded  squeicti 
ir>cluded 

-  AOT  -  Aula  Orv-Timer  witn  buiH-m 
clock 

•  ABS  -  Automatic  Battery  Saver 
(Sniper  M:efy  life,  each  band  can 
have  separate  tiattery  saver) 

•  Buitt-inVOX 

•  IBS  -  Intelligent  Bar^d  Selec*  (pno- 
vNtes  automate  TX  ba  nd  select  on 
scan  stop) 

•  Built-iJi  CTCSS  wi!fi  dual  decode 

•  ATS  ^  Automatic  Tone  Search  (dis- 
p4ays  iocomjng  CTCSS  frequency) 

*■  Bsck-Wt  keypad  and  display  witll 
tJFnedeiay 

•  Byitt-in  cross-band  repeat  funaion 

•  APO  -  Automatic  Power  Off 

•  5  Waos  output  w/  f  HB-27  faartery 
orlSVDC 

•  2  VFO*s  fof  each  band 

•  Accessories: 

NC-42    1  'hour  Desk  Chargef 
FMfl'25  600  ntAti  Batteiy  (2  watt) 
FNfl-2fi  1000  mAD  Battery  (2  watt) 
FNB-27  600  mAfi  Battery  (5  watt) 
FBA-12  6  AA  Cefl  Holder 
CSC-56  ViriylCasew/FNB-25 
CSC-Sa  Vir^yl  Casfi  w/  F^B-26/27 
E-OC-5  1 2  VDC  Adaptor 
YH-2      Headset  for  VOX 
MH-t2A2B  Speaker  Mic 
MH-1BA2B  Lapel  Speaker  Mic 
MH-19A2B  Mini  Earpiece  Mic 
MN-29AZB  LCD  Display  Mic  with 

Remote  Functions 
IVIMS-&4     Mobile  IVIounting 

Hanger 
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iat*&  right,  brilliant  innovative  first -time  ever  fea- 
tures which  make  the  FT-530  our  most  exciting  HT  addition. 

Exclusive  break-through  features,  toa  Like  flexible 
in-biind  dual  receive.  Not  just  Wll  receive.  With  the  FT-530 
you  can  listen  to  two.  2-meter  signals  at  the  same  time! 

Another  remarkable  first  is  the  Auto  On-Timer^,  HeneV 
how  tl  works.  Choose  the  hour  ymH  like  the  radio  to  begin 
operating.  For  example,  set  the  time  for  the  morning*  then 
wake  up  to  your  fa%^orite  net  Wliat's  more,  the  built-in 
24-hoitr  dock  displav's  the  time  when  the  radio  is  oflt 

First  out  with  82  memory*  channels  included,  not  an 
option;  a  real  plus  for  storing  all  your  favorite  frequencies. 
With  this  HT  just  open  the  box  and  QSa 

There's  a  lot  of  other  terrific  features  too,  such  as  built-in 
VOX  and  DTMF  paging.  And.  since  we  know  you1I  find  the 
FT-530  indispensable,  \^'ve  included  an  automatic  battery  sawer 
and  vottage  display  -  a  powerful  handful  o(  exclusive  features! 

Be  the  first  at  your  dealers  door  to  bu>'  one,  and  the  first 
to  show  off  your  new  FT-53Q.  U^at  a  bright  idea! 


Peijoimance  without  compromise. 
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lamiC  performance  plus  handheld 
ll^iwenience— from  Kenwood 


dtss 


KENWOOD  USA:  CORPORA. 

COMMUNCATIONS  K  TEST  EQUIPMENT  GROUP 
PO  aOX  22745,  2201  E.  Dommguei         ^ 
Slreei.  Long  Beacn.  CA  90801-5745 

KENWOOD  ELECTRONICS  CANADA  INC. 

6QF7Q  Kastrel  Road.  Misstisauga. 

Ontario,  Canada  L5T  *Sa  -^ 


KENWOOC 

^.pacesetter  in  Amateur  Radio 


To  get  the  most  out  of  handheld 
communications^  choose  Kenwood 
TH-78A  n44MHz/440MHz)  which 
offers  all  the  latest  features.  Or 
the  TH-28A  (144MH2)  ond  TH-48A  ^ 
(440MHz)  single-bond  tronsceiveri 
which  are  equolly  impressive.  All 
three  represent  a  winning  com- 
binof ion  of  top-flight  technology 
and  ergonomic  design. 
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Alphanumeric  memory 

Alphanumeric  data  (max.  6  cKoroclers) 

can  be  entered  directly  into  meimory. 

Alphonymeric  message  paging 

In  addition  to  standord  DISS  and  pagir 
functions,  alphanumeric  messages  can  b 
stored  in  memory  for  immediore 
troEismtssion. 

Duot^frequency  receive 

In  oddition  to  fulUduplex  cross-band 
operotion,  the  TH'78A  is  equipped  to 
receive  two  frequencies  simultaneously, 
even  on  the  some  band.  There's  olso 
independent  double-band  scan  ond  AB' 
(aiifomatic  bond  chonge).  The  TH-28A 
and  TH-4.8A  feolure  dual-band  receive 
capability,  enabling  semi -duplex  cross- 
band  operoiions  (TH-28-*TH-48A). 

Frequency  coverage 

TH^28A:  118-173,995  MHz,  sub  RX: 
438-449.995  MHz;  TH-48A: 
438-449.995  MHz,  sub  RX:  136-1 73 .9<; 
MHz;  TH-78A:  118-173.995,438*449.9 

MHz.  Tronsmit  on  Amateur  bands  only. 
(MARS/CAP  modifiable,  permits  require* 

2.SW  power  with  supplied  battery  pc 

5W  with  12  VDC  power  source  (PB-14, 
PB-)7,  orexternol  DC), 

Non-volotile  memory 

The  TH-78A  hos  50  memory  channels 
(expandable  to  250  with  the  ME-1 
option),  while  the  TH-28A  and  TH-48A 
have  40  channels  (expandable  to  240 
with  the  ME-1  option). 
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TH-78A/28AM 

FM  HondheM  Transceivefs 
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